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1.0 Introduction

This report summarizes the results from annual monitoring and remedial action operations conducted at the
East Hennepin Avenue Site (Figure 1) during 2001. The activities completed in 2001 were generally
consistent with those that have been conducted since 1985. The goals of the remedial action are t0
minimize the further migration of volatile organic compounds (VOCs), in particular, trichloroethylene
(TCE), released from the former disposal area, and to improve the quality of the groundwater in the glacial

drift and Platteville formation.

' 1.1 Site Operation and Brief Geological Overview

The current system consists of seven pump-out wells, a water treatment facility, and monitoring well
networks in four aquifers. The pump-out wells are designed to control the movement of the plumes in the
surficial glacial drift and in the underlying Carimona and Magnolia Members of the Platteville Formation.
Four pump-out wells remove affected groundwater from the immediate vicinity of the site, which is treated
by air stripping and discharged to the Minneapolis storm sewer system. Three pump-out wells remove
less-affected groundwater downgradient of the site, which is discharged directly to the City storm sewer
system and undergoes passive air stripping as the water flows to the Mississippi River. Annual and

quarterly monitoring activities were completed in 2001 to monitor the effectiveness of the remediation

systems.

Figure 2 shows a generalized geologic section of the site. There are about 50 feet of unconsolidated
sediment underlying the site. As much as 10 feet of fill and peat are present near the surface. Underlying
that is about 30 to 50 feet of sand alluvium, and 0 to 10 feet of clay till at the base. The uppermost

bedrock is either the Decorah Shale (0 to 5 feet thick) or the Carimona member of the Platteville

Limestone.

Groundwater generally flows southwest toward the Mississippi River. The water table occurs at about
Elevation 830 to 840 feet MSL. beneath the site, and the river is at about Elevation 725 feet MSL.
Typically, there are downward gradients from the glacial drift aquifer to the Platteville Limestone, and
from the Platteville Limestone to the underlying St. Peter Sandstone (the surface of the nearby Mississippi
River occurs at about the middle of the St. Peter Sandstone). Because of this downward gradient, the

groundwater i the Platteville Limestone beneath the site flows toward the northwest.
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1.2 Site History

From about 1930 until about 1977, General Mills operated a technical center and research laboratories at
2010 East Hennepin Avenue in Minneapolis, Minnesota. Food research was conducted at this property
until 1947, when General Mills commenced chemical research in addition to the food research. Beginning
in about 1947, laboratory solvents from the chemical research operations were reportedly disposed of in a
so:l absorption pit located in the southeast portion property. The pit consisted of three 55-gallon drums
that were perforated, stacked one on top of the another, and buried with the bottom of the deepest drum

about 10 to 12 feet below the ground surface. The pit was used until approximately 1962.

On August 31, 1977, Henkel Corporation purchased the property at 2010 East Hennepin Avenue from
General Mills. The drums and pipe that made up the disposal site were reportedly excavated in 1981, and
the bottom of the excavation was reportedly about 12 feet deep. The action of removing and replacing the
soil likely caused volatilization of much of the VOCs that were present prior to the excavation, and

homogenization of those that remained afterward. In addition, some off-site soil was used in backfilling.

Site characterization work began in 1981. On October 23, 1984, a Response Order by Consent between
the Minnesota Pollution Control Agency (MPCA) and General Mills, Inc., was executed by the MPCA

Board, and this Response Order is the basis for subsequent and on-going remedial activities. The site is
listed on the National Priorities List (USEPA ID Number MND051441731), but no Record of Decision

was ever issued. In 1985, operation of the remediation systems began.

In September 1994 and 1999, the MPCA issued Five-Year Reviews of the site. The 1999 review generally

affirming the 1984 Response Order, and led to a request for additional minor site investigation.

In 2001, General Mills completed an investigation of the shallow soils in the area of the former disposal
site (August 30, 2001 letter from William Bangsund of Barr to Larry Deeney of General Mills and copied
to Dagmar Romano and Mark Rys, MPCA). The results of the study led to a recommendation of no
further action. The MPCA approved the letter report (September 28, 2001 letter from Mark Rys to Larry
Deeney) with limited comments, including a request for reporting of additional monitoring parameters
(banzene, ethylbenzene, toluene and xylene), which has been incorporated into this report. A later section

in this report has a more detailed description of the 2001 investigation results.
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1.3 2001 Operations

The pump-out and treatment systems operated within acceptable limits in 2001. Year 2001 monitoring
results indicate that the pump-out systems are effectively preventing further lateral migration of VOCs in
the glacial drift and Platteville. No complete risk pathways exist at the Site. Water quality data from the

glacial drift, Platteville, St. Peter, and Prairie du Chien/Jordan are consistent with historic results.

The 2001 monitoring and remediation were carried out in response to the requirements of:

e Part IT of Exhibit A to the October 23, 1984, Response Order by Consent between General Mills, Inc.,
and the MPCA;

¢ the January 1985 groundwater pump-out system plan, East Hennepin Avenue Site;

® Minnesota Department of Natural Resources (MDNR) water appropriation permits (85-6144 and 85-
6145);

® NPDES Permit MN 0056022 (renewed on May 15, 2000);
® City of Minneapolis site registration;
¢ the 2000-2005 Operations and Monitoring Plan (Appendix A);

® agreements made between GMI and the MPCA.

1.4 Shallow Soil Investigation of 2001

General Mills completed an investigation of shallow soil, from the ground surface to a depth of 12 feet
(just above the water table), near the former source area in 2001. Testing found low concentrations of
solvents in the shallow soils, consistent with the history of waste disposal operations. Solvents were

reportedly disposed in a disposal pit made of stacked, perforated 55-gallon drums buried in the ground,

which likely caused the solvents to bypass the shallow soils.

The soil is relatively clean in the area of the former disposal pit. The central boring, GP1, was located near
the center of the former disposal pit and eight additional borings were completed around GP1. The drums
and pipe that made up ihe former disposai pit were reportediy excavated in 1981, and the bottom of the

excavation was reportedly about 12 feet deep. The action of removing and replacing the soil likely caused
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volatilization of much of the VOCs that were present prior to the excavation, and homogenization of those
that remained afterward. In addition, some off-site soil was used in backfilling. Therefore, the finding of
low concentrations of VOCs to a depth of 12 feet at boring GP1 is consistent with the history of waste

disposal at this location.

Based on the comparison of the results to the MPCA’s Soil Reference Values, the soil does not present a
risk via direct exposure in the accessible zone. The uppermost four feet of soil would be acceptable in a
residential setting, when, in fact, this is an industrial site. Clean up of soil deeper than four feet below the

ground surface is not recommended, for reasons described below.

Scme detected concentrations are above the MPCA’s Soil Leaching Values. However, these results do not

appear to be significant for the following reasons:

* Itis likely that a larger mass of solvents is present below the water table in the vicinity of the former
disposal pit. The calculated mass of solvents in the shallow soils in the area of the former disposal pit
(assumed to be a cylinder of soil 13 feet thick and 60 feet in diameter) is on the order of 15 kg, or
about four gallons. By comparison, pump-out wells 109 and 110 removed over 50 kg of solvent in
2000. A previous evaluation (March 6, 2001, memo from Joe Bems of Barr) estimated that total
residual solvents in 1983 may have been as high as 800 gallons. The pump-out system has removed an
estimated 480 gallons of solvent since it began operation. The estimated four gallons in the uppermost
12 feet of soil is less than 10 percent of the estimated remaining total mass of solvent in the soil and

groundwater.

¢ Natural biological processes are likely degrading and destroying a portion of the solvents before they

can be removed by the pump-out system.

e [tis likely that at least some of the solvents present in the shallow soil column evaluated in this
investigation are the result of volatilization from solvents dissolved in the groundwater. Thus, if
existing soil was removed and clean backfill was placed, the clean backfill would likely become

contaminated by continued volatilization from solvents in the groundwater beneath the site.

Based on the results of this investigation, clean up of the soil above the water table would not increase the

effectiveness or the protectiveness of the existing remedial action.
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2.0 Quality Assurance

This section presents a review of the field sampling procedures and laboratory performance throughout
2001 as measured by the quality control samples. The monitoring program is described in Appendix A.
Appendix B contains the field sampling report and laboratory report from the December monitoring event
(previous data were presented in quarterly NPDES reports). The results of the analyses of the QC samples
are in tables in Appendix C. The analytical data were evaluated according to the procedures outlined in
the Barr Engineering Company Standard Operating Procedures for Routine Level Organic Data Validation

(Barr 1999) derived from the U.S. EPA Functional Guidelines for Organic Data Review (1999).

Staff from Barr Engineering Company collected the field data and the samples submitted for laboratory
analysis. Tri-Matrix Laboratories in Grand Rapids, Michigan, analyzed the samples using U.S. EPA

approved methodologies.

The quality control review included reviewing the holding times, methods, trip samples and field blank
samples, surrogate spike sample recoveries, matrix and matrix spike duplicate sample data (when
applicable), laboratory control samples, and masked (or blind) duplicate sample data. Matrix spike (MS)
and matrix spike duplicate (MSD) samples or laboratory control samples (LCS) and laboratory control
sample duplicate (LCSD) data and masked duplicate sample data are used to measure laboratory based
precision and accuracy. The accuracy was determined by the percent recovery of the spiked compounds,
and the precision was determined by calculating the Relative Percent Difference (RPD) for the duplicate

data pairs where both samples had detectable concentrations.

Field, trip and laboratory blank samples were collected and analyzed to monitor potential interference from
incomplete decontamination of field equipment, sample transport contamination, and laboratory
procedures. Following EPA guidance, positive concentrations in samples less than 5 times (or 10 times for

common laboratory contaminants) the blank sample concentrations are qualified as potentially false

positive values, and noted in the data tables.

The lab completed all analyses within holding times. No detectable concentrations of target compounds
were reported in the field, trip and laboratory blanks associated with the 2001 monitoring. Table C-1
presents a summary of the blank sample results for 2001. The September data reported slightly elevated
surrogate spike recoveries for the aromatic compounds. Since all other quality control requirements were

met, no qualification was necessary. The data from December included a high MS recovery for 1,1-
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dichloroethene. Since this is not a target compound, further action was not required. The data from
February, May, and September included high LCS recoveries for 1,2-dichloroethane (1,2-DCA). High
LCS recoveries could be linked with false positive results. Since all of the associated samples were non-
detect for 1,2-DCA, no further action was needed. Masked duplicate samples were collected from
sampling locations well MG-2, MG-EFF, well 111, and well 8 (Table C-2). The precision was determined
by calculating the RPD for the data pairs. The RPD results are dependent on the homogeneity of the
sample. High RPDs are expected when results are at or near the reporting limit and do not always indicate

poor precision. All RPD results met acceptance criteria.

All quality control aspects of the groundwater monitoring program at the site demonstrated compliance
with the data quality objectives as measured by the quality control samples. All analytical data were

validated and determined useable as presented in the data tables.
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3.0 Groundwater Monitoring

Figure 3 shows the site monitoring points. Figure 4 is a map of the site.

3.1 Water Level Monitoring

The 2001 monitoring program included measuring water levels from six wells screened in the glacial drift;
nine wells screened in the Carimona Member of the Platteville Formation; five wells open to the Magnoha
Member of the Platteville Formation; and four wells screened in the St. Peter Sandstone. Well
construction details are shown in Appendix D. Water level monitoring was carried out in accordance with
the 2000-2005 Operations and Monitoring Plan (Appendix A). Historic groundwater elevations are in

Appendix D. The 2001 water level measurements are described in Sections 2.1.1 through 2.1.4.

3.1.1 Glacial Drift
Groundwater elevations were measured in glacial drift monitoring wells Q, S. T, V, W and X on December
4, 2001 (Table 1). The estimated water table contours in the glacial drift are shown on Figure 5. As in

past years, the 2001 water levels indicate groundwater in the glacial drift flows toward the southwest.

3.1.2 Carimona Member of Platteville Formation
Groundwater elevations were measured in nine Carimona Member monitoring wells 8,9, 10, 11, 12, RR,
SS, UU and WW on December 4, 2001 (Table 2). The estimated Carimona potentiometric surface is

shown on Figure 6. As in past years, the 2001 water levels indicate groundwater in the Carimona member

flows toward the north-northwest.

3.1.3 Magnolia Member of Platteville Formation

Water levels were measured in Magnolia Member monitoring wells 00, QQ, TT, VV and 14 on
December 4, 2001 (Table 3). The estimated potentiometric surface is shown on Figure 7. As in past years,
the 2001 water levels indicate groundwater in the Magnolia member flows toward the northwest. A

recovery test was performed in December 2001 to verify capture areas for Magnolia pump-out wells MG1

and MG2, as discussed later in this report.
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3.1.4 St. Peter Sandstone

Water levels were measured in St. Peter Sandstone monitoring wells 200, 201, 202 and 203 on December
4,2001 (Table 4). Figure 8 shows the locations of the St. Peter Sandstone monitoring wells and the
escimated potentiometric surface. As in past years, the water levels indicate groundwater in the St. Peter

Sandstone flows toward the southwest.

3.2 Water Quality Monitoring

The 2001 annual monitoring program included the collection of water quality samples from monitoring
wells screened in the glacial drift, wells open to the Carimona or Magnolia Members of the Platteville
Fcrmation, wells screened in the St. Peter Sandstone, and one well open to the Prairie du Chien/Jordan
(former Henkel well). All monitoring activities were performed in accordance with the 2000-2005
Operations and Monitoring Plan (Appendix A). The 2000-2005 Operations and Monitoring Plan required
that groundwater samples collected from the glacial drift, Platteville Formation, St. Peter Sandstone, and
Prairie du Chien/Jordan wells during even years be analyzed for trichloroethylene (TCE) and during odd
years be analyzed for the a longer list (Appendix A). The groundwater samples collected during December

of 2001 were analyzed for the longer list in accordance with the Plan.

The results of the 2001 analyses of monitoring well samples are in Tables 6 through 10. Results from the
pumping wells are in Tables 11 through 13. The corresponding applicable Consent Order and NPDES
permit limits are also shown in the tables. Historic TCE concentrations and corresponding Consent Order
and NPDES permit limits for the glacial drift, Carimona Member, Magnolia Member, St. Peter Sandstone,
Prairie du Chien/Jordan, and the groundwater pump-out and treatment system are summarized in
Appendix D. The laboratory reports and chain-of-custody forms are in Appendix B. The results from the

2001 monitoring program are discussed in Section 5.0.

3.2.1 Monitoring Wells in the Glacial Drift

Groundwater samples were collected from five glacial drift monitoring wells (Q, T, V, W and X) on
December 5 and 6, 2001. The samples were analyzed for List 2 VOCs. The results from the laboratory
analyses are in Table 6 and the TCE concentrations are shown on Figure 9. The 1985 through 2001

historic TCE concentrations in samples from glacial drift wells Q, X and V are shown on Figure 10.

\red\wp\2327\169\2001 draft report.doc 8


file:////fied/wp/23/27/169/2001

3.2.2 Monitoring Wells in the Carimona Member of Platteville Formation
Groundwater samples were collected from seven monitoring wells (8,9, 10, 11, 12, SS and UU) screened
in the Carimona Member of the Platteville Formation. The samples were collected over the period of
December 4-10, 2001. The samples were analyzed for List 2 VOCs. The results from the laboratory
analyses are in Table 7 and the TCE concentrations are shown on Figure 11. The 1985 through 2001 TCE

concentrations for samples from Carimona Member wells 10 and 11 are shown on Figure 12.

3.2.3 Monitoring Wells in the Magnolia Member of Platteville Formation
Groundwater samples were collected from three monitoring wells (14, QQ and TT) open to the Magnolia
Member on December 5 and 6, 2001. The samples were analyzed for List 2 VOCs. The results from the
laboratory analyses are in Table 8 and the TCE concentrations are shown on Figure 13. The 1985 through

2001 TCE concentrations for Magnolia Member wells QQ and TT are shown on Figure 14.

3.2.4 Monitoring Wells in the St. Peter Sandstone

Groundwater samples were collected from St. Peter Sandstone monitoring wells 200, 202 and 203 on
December 10, 2001. The samples were analyzed for List 2 VOCs. The results from the laboratory
analyses are in Table 9 and the TCE concentrations are shown on Figure 15. Historic TCE concentrations

for St. Peter Sandstone well 200 are shown on Figure 16.

3.2.5 Prairie du Chien/Jordan Monitoring Well

A groundwater sample was collected from the former Henkel well, open to the Prairie du Chien/Jordan, on
December 7, 2001. The sample was analyzed for List 2 VOCs. The results from the laboratory analysis
are in Table 10.

3.2.6 Off Site Groundwater Pump-out System

Composite samples were collected in May of 2001 from the downgradient glacial drift pump-out

wells 111, 112 and 113. This composite was made up of equal volumes of groundwater grab samples from
wells 111, 112 and 113. At the request of the MPCA, well-specific samples were also collected from the
wells during the other three quarters in 2001 (although well 112 was not operating in August during the
quarterly sampling). For the three events when individual samples were collected, the equivalent
downstream discharge concentration was calculated using the results from the individual well samples

using a flow-weighted average method based on the pumping rates of the individual wells. The samples
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were analyzed for the VOCs required by the NPDES permit (Appendix A). The results from the
latoratory analyses are in Table 11. The 1985 through 2001 TCE concentrations for the downgradient

groundwater pump-out system discharge are shown on Figure 17.

3.2.7 On Site Glacial Aquifer Pump-out and Treatment Systems

Groundwater treatment system influent and effluent samples were collected quarterly (February, May,
August, and November 2001). Samples were collected using a combination of composite and grab
samples, similar to the sampling of the downgradient pump-out well system described above. A composite
influent sample was made up of equal volume grab samples from wells 109 and 110 during the May event.
At the request of the MPCA, grab samples from wells 109 and 110 were analyzed during the other three
quarterly events. The combined influent concentration was calculated using a flow-weighted average. Air
str-pper effluent samples were collected after groundwater pumped from wells 109 and 110 had been
treated in the air stripper. The results from the laboratory analyses are in Table 12. The 1985 through 2001

TCE concentrations for the air stripper influent and effluent samples are shown on Figure 17.

3.2.8 On Site Magnolia Aquifer Pump-out System

Samples were collected from the Magnolia groundwater pump-out system wells MG1 and MG2 quarterly
(February, May, August, and November 2001). Effluent from these wells is discharged to the base of the
air stripper and then to the storm sewer. Similar to the other pump-out systems, a composite sarmple was
analyzed during the May event, and individual well grab samples were analyzed during the other three
quarters. The results from the laboratory analysis are in Table 13. The 1993 through 2001 TCE

concentrations for the MG pump-out well effluent are shown on Figure 18.
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4.0 Remedial Action Operations

Although the new NPDES permit no longer requires monthly reporting of discharge, General Mills
believed it was prudent to continue monthly site visits and system checks to ensure continuing system

performance.

4.1 Groundwater Pump-out Systems

The East Hennepin Avenue Site groundwater pump-out system is made up of seven wells:
e On-site glacial drift pump-out wells 109 and 110 (Figure 5).

e On-site Platteville pump-out wells MG1 and MG2 (Figure 7), and

e Downgradient glacial drift pump-out wells 111, 112 and 113 (Figure 5).

The performance of each pump-out system is discussed in Sections 4.1.1 through 4.1.4. The combined
groundwater pump-out systems removed and discharged 296 million gallons of groundwater in 2001 (563
gpm). The average monthly pumping rate (gpm) for each of the pump-out wells is shown in Table 14.
The operational downtime and operating time percentage for 2001 for each system are shown in Table 14.

Figure 19 is a series of graphs illustrating pumping performance in 2001.

4.1.1 On-Site Glacial Drift System

The on-site glacial drift pump-out well system (wells 109 and 110) is designed to contain groundwater in
the glacial drift with the highest TCE concentrations as set forth in the October 25, 1984 Consent Order.

The average combined pumping rate for the on-site glacial drift pump-out system during 2001 was

95 gallons per minute. Average monthly pumping rates for each well ranged from 11 to 73 gpm. A total

of approximately 49.8 million gallons was removed from the glacial drift by the on-site glacial drift pump-

out well system in 2001.

4.1.2 Downgradient Glacial Drift System

The downgradient glacial drift pump-out well system is designed to contain groundwater in the glacial drift
downgradient of the site with a concentration of TCE exceeding 270 pg/L as specified in the Consent
Order. The downgradient glacial drift pump-out wells 111, 112 and 113 operated at an average combined

rate of 274 gallons per minute in 2001. The pumping rates are monitored monthly, and individual monthly
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pumping rates ranged from 0 to 112 gallons per minute (Table 14). Approximately 143 million gallons of

groundwater was removed from the glacial drift by the downgradient pump-out system during 2001.

4.1.3 Carimona System

Carimona pump-out well 108 has not been operated since 1993 when Magnolia pump-out wells MG1 and

MG2 began operation.

4.1.4 Magnolia System

The Magnolia pump-out well system (wells MG1 and MG2) is designed to contain groundwater with a
TCE concentration exceeding 27 pg/L in both the Magnolia and Carimona Members of the Platteville
Formation. Wells MG1 and MG2 operated at an average combined rate of 195 gallons per minute in 2001.
The pumping rates are monitored monthly, and individual monthly pumping rates ranged from 82 to

118 gallons per minute. A total groundwater volume of approximately 102.4 million gallons was removed

from the Platteville Formation during 2001 (Table 14).

A 24-hour aquifer recovery test was performed on December 21 and 22, 2001, to verify capture areas for
the Magnolia Member pump-out system. The pump-out wells were shut down for 24 hours. Water levels
were measured in Carimona Member wells RR, SS and WW and Magnolia Member wells OO, TT and VV
prior to shut down and 24 hours after shut down. Water level recoveries for these wells ranged from 2.18

to 8.59 feet (Table 15). The recovery test is discussed in detail in Section 5.7.

4.2 Maintenance and Downtime

All pump-out wells were operated continuously at the maximum sustainable yield of the pumps or aquifer
during 2001, except for shutdowns caused by electrical or mechanical failures, or the need for well or

system maintenance. Table 14 presents reasons for downtime during 2001.

Appendix A lists target and action level pumping rates for each of the groundwater pump-out wells. When
pumping rates for an individual well dropped below the monthly action level (Table 14), action was taken
to return the pumping rate above the action level. Monthly pumping rates for the pump-out wells at

wells 113 and MG-2 were above action levels indicating that the pump-out wells were operating
effectively. However, the monthly pumping rates for the other pump-out wells were occasionally below

thzir respective pumping rate action level.
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4.3 Groundwater Treatment System

The glacial aquifer groundwater extracted on site contains the highest VOC concentrations, and is treated
actively with an on-site air stripping tower. The remaining extracted groundwater contains much lower
concentrations of VOCs, and this groundwater is passively treated by discharge to the storm sewer system.
Influent and effluent data are summarized in Table 12. The NPDES Permit discharge limits include an
annual average effluent TCE concentration of 50 pg/L with a daily maximum limit of 100 pg/L. The 2001
results from the treatment system effluent were below detection limits in all samples, in compliance with

the NPDES Permit discharge limits.

The air stripper tower is designed to remove greater than 99 percent of volatile organic compounds from
influent groundwater at a discharge rate of up to 150 gallons per minute and a total VOC concentration
equal to 1985 conditions, or about 1,000 pg/L. Currently, the pumping rate to the tower is 80 gpm, and the
influent VOC concentration is about 250 pg/L, so the system is operating well below design assumptions.
No VOCs were detected in samples collected from the stripping tower effluent in 2001, confirming that the

treatment system was effective in 2001.

Scale formation within the air stripping tower has been identified as a cause of decreased treatment
efficiency. In 2000, General Mills installed a pre-treatment system in an effort to reduce hardness buildup.
The effectiveness of this system continues to be evaluated. The system was upgraded once in 2001 with a

multi-frequency model. A second upgrade to a more powerful unit was completed in February 2002. The

effectiveness of this technology is not completely proven.
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5.0 Discussion of Water Quality Results

The 2001 monitoring results are consistent with past monitoring results. Graphical representations of
historic TCE concentrations in samples from selected glacial drift, Carimona Member, Magnolia Member,
and St. Peter Sandstone monitoring wells, the down gradient pump-out system, groundwater treatment
system, and Magnolia pump-out system are shown on Figures 10, 12, 14, 16, 17 and 18, respectively.

Historic TCE water quality data from the various sampling locations are in Appendix D.

Glacial drift and Platteville monitoring is focused on indicator wells selected to monitor pump-out system
effectiveness. Several wells within the containment zone of the glacial drift and Platteviile pump-out well
systems are consequently not monitored. Historic TCE water quality results for samples from the indicator

wells are in Appendix D.

5.1 Glacial Aquifer

The groundwater elevations indicate that the direction of groundwater flow in the glacial drift is to the
southwest. The 2001 groundwater elevations are within the range of historic water elevations. Water level
measurements collected during 1985 and 1986 following startup of the groundwater pump-out well
systems demonstrated the effectiveness of the on-site and downgradient glacial drift pump-out systems in
preventing lateral migration of glacial drift groundwater with TCE concentrations exceeding 270 pg/L.
Glacial drift groundwater elevations from 2001 indicate that the lateral containment zone established

during 1985 and 1986 continues to be maintained.

5.1.1 Site Groundwater Pump-out Systems

The results from the analyses of samples collected in 2001 from the on-site glacial drift pump-out well
system indicate that the average TCE influent concentration was about 199 ug/L and that the average total
VOC concentration was about 241 pg/L (Table 12). The laboratory results indicate that TCE remains the
predominant volatile organic compound in the groundwater in the immediate vicinity of the Site. Historic

trends are as follows (Figure 17):
¢ Glacial aquifer TCE concentrations in the on-site pump-out wells were:
- Initally, about 1,000 pg/L;

- Stabilized at about 400 pg/L from about 1988 to 1999;
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- Decreased to about 300 pug/L from 1999 through 2000;
- Further decreased to about 250 pg/L in 2001.
e Glacial aquifer TCE concentrations in the downgradient pump-out wells were:
- [Initially, about 300 pg/L;
- Steadily declined to about 100 pg/L in about 1994,
- Steady at about 50 to 100 pg/L since 1994.
e TCE concentrations in the on-site Magnolia wells were:
- Initially, about 25 pg/L;
- Declined to about 18 pg/L by 1996, and have held fairly steady thereafter.

Analyses of samples collected from wells 109 and 110 are in Table 12. The samples from well 110
contain about 280 pg/L TCE; samples from well 109 contain about 150 pug/LL TCE. These results are
consistent with pump-out well specific monitoring that has been conducted over the past four years. Well

110 is pumped at a higher rate than is well 109.

5.1.2 Downgradient Pump-out System

The average TCE concentration in 2001 samples was 62 ug/L, and the average total VOC concentration
was 74 pg/L (Table 11), similar to results from the past 10 years (Figure 17). The NPDES permit
establishes a pH limit and a requirement that no foam or oil sheen be present. The pH was consistently

between 6.0 and 9.0 and there was no foam or oil sheen visible on any of the samples.

Analyses of samples collected from the individual pump out wells are in Table 11. The concentration of
TCE detected in the sample from well 111 is one to two orders of magnitude lower than detected in
samples from wells 112 and 113 (Table 11). Samples from well 113 consistently contain the highest TCE
concentrations. These results are consistent with pump-out well specific monitoring that has been

conducted over the past 3 years. These wells are pumped at similar rates.
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5.1.3 Glacial Aquifer Monitoring Wells

The 2001 monitoring results from the downgradient sentry wells (Table 6) indicate that the downgradient
pump-out system is effective in laterally containing glacial drift groundwater with a TCE concentration
exceeding 270 pg/L. The results from 2001 are consistent with historical results. The TCE concentrations
generally decreased after the startup of the glacial drift pump-out well systems in 1985 through about

1991, and thereafter have generally stabilized.

5.1.4 BTEX in the Glacial Aquifer

At the request of the MPCA, BETX (benzene, ethylbenzene, toluene and xylene) are being reported. None
of these compounds were detected in the 2001 monitoring well samples collected from the glacial aquifer.
Nor were these compounds detected in the samples from pumping wells 111, 112, or 113. The following

were detected in the samples from pumping wells 109 and 110:

® Benzene was detected in one (2.8 pg/L) of five samples from the wells, and was not detected in the

one influent sample.
® [thyl benzene was not detected.

® Toluene was detected in two (2.8 and 25 pg/L) of five samples from the wells, and at 21 pg/L in the

single influent sample.

® Xylenes were detected in one (18 pg/L) of five samples from the wells, and were not detected in the

one influent sample.

These concentrations are all below the respective MPCA Health Risk Limits. Being related to gasoline,
these compounds are some of the most commonly detected VOCs in an urban area such as this. The

detected concentrations suggest that this site is not a significant source for these compounds.

5.2 Carimona Member of Platteville Formation

Water levels in the Carimona monitoring wells were generally comparable to those measured in recent
years. The potentiometric levels (Figure 6) indicate that the direction of groundwater flow in the

i mediate vicinity of the site continues to be towards the northwest.
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Historic TCE concentrations (1986-2001) reported for wells 10 and 11 are shown on Figure 12. Historic

results for all wells are in Table D-7 (Appendix D).

Samples from wells SS, 9, and 12 during 2001 have typically had the lowest TCE concentrations of the
Carimona monitoring wells, between non-detectable and 10 pg/L. The 2001 results are similar to historic

results.

When sampling began in the mid-1980s, samples from the other Carimona wells typically had TCE
concentrations ranging from 100s to 1,000s of pg/L. The TCE concentrations in samples from these wells
have generally declined since the startup of the Platteville groundwater recovery system in 1985, and
stabilized in about 1995 at concentrations less than 100 pg/L. The 2001 concentrations in the samples from
these wells are consistent with historic results. Based on the water level data, groundwater from wells UU,
8, and 10 is likely flowing toward either: well SS, where the TCE concentration is about 2 ug/L; or

downward into the Magnolia member where groundwater is being captured (see next section).

Toluene, ethylbenzene and xylene were not detected in any of the Carimona member well samples.

Benzene was detected in the samples from wells 8, 9, and 11.

5.3 Magnolia Member of Platteville Formation

The potentiometric groundwater surface elevations measured in November 2001 are similar to water
elevations measured since the Magnolia pump-out system began operation in 1993. The potentiometric
levels (Figure 7) indicate the direction of groundwater flow in the immediate vicinity of the Site continues

to be northwest.

5.3.1 Magnolia Member Pumping Welis

The 2001 results indicate an average TCE concentration of 15.9 pg/L and an average total VOC
concentration of 17.7 pg/L. in the groundwater extracted from the Magnolia member (Table 13). There has
been a general downward trend of TCE in the Magnolia well effluent since system startup in 1993

(Figure 21). The TCE concentration in the initial Magnolia effluent samples was about 30 ug/L. The

concentration of TCE measured in samples from well MG1 was approximately two times that in samples

from well MG2, which is also consistent with historic data.

Wred\wp\23\27\1 69\2001 draft report.doc 17


file:////fred/wp/23/27/169/2001

The NPDES permit establishes discharge limits for the Magnolia pump-out system for TCE and pH, and a
requirement that no foam or an oil sheen be present. Throughout 2001, TCE was below its limit, the pH

was between the permit limits of 6.0 and 9.0 and there was no foam or oil sheen.

A 24-hour recovery test was performed using the Magnolia Member wells on December 5 and 6, 2001.
The test was performed as outlined in the 2000-2005 Operations and Monitoring Plan. The purpose of the
test was to determine if Magnolia pump-out wells MG1 and MG2 are maintaining an adequate capture
zone in the Platteville Formation. The recovery test involved measuring water levels in wells RR, SS, VV,

00, TT and WW prior to and 24 hours after a shutdown of pump-out wells MG1 and MG2.

Comparison of the 1992 drawdown data with the 2001 recovery data (2001 recovery minus 1992
drawdown) indicates that for each monitoring well, the recovery exceeds the initial drawdown measured
during system startup, ranging from 2.18 feet in well WW to 8.95 feet in well TT (Table 15). Since the
start up drawdowns were shown to provide adequate capture, and the 2001 drawdowns all exceed the

startup drawdowns, it follows that the Magnolia pump-out system maintained adequate capture in 2001.

5.3.2 Magnolia Monitoring Wells
The analyses of samples from Magnolia Member wells indicate no detection of TCE in the sample from
well QQ. TCE concentrations of 9.6 pug/l. and 8.4 pg/L were measured in samples from wells 14 and TT,

respectively (Table 8). Figure 14 shows TCE concentrations over time in samples from wells QQ and TT.

Prior to start up of the Magnolia pumping wells, samples from well TT contained about 25 pg/l. TCE and
samples from well TT contained about 8 ug/L. TCE. Following start up of pumping, TCE concentrations
at both wells TT and QQ declined to less than 5 pg/L. Well 14 was installed in 1998 to provide an
additional downgradient monitoring point. It appears that TCE has increased to about 8 pg/L at both wells
TT and 14. While it is possible that downward leakage of higher TCE concentrations from the Carimona
mzmber could be affecting the results at well TT, this does not appear to be a possibility at well 14. TCE
remains higher in the Magnolia pumping well samples than in the monitoring well samples, and TCE
concentrations remain below the Consent Order level of 27 pg/L in all samples. The pumping rates, the
recovery test data, and the water quality data show that pump-out wells MG1 and MG2 continue to
effectively capture Platteville Formation groundwater and control the extent of the TCE concentration

specified in the Consent Order.
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5.3.3 BTEX in the Magnolia Member

BTEX compounds were not detected in the samples from the Magnolia monitoring wells, nor in the

Magnolia pumping well samples.

5.4 St. Peter Sandstone

Water elevations in St. Peter monitoring wells 200, 201, 202 and 203 were consistent with historic water
elevations, and the potentiometric levels (Figure 8) indicate the direction of groundwater flow is to the

southwest, consistent with regional flow in the St. Peter Sandstone and historic data from the site.

Historically, TCE concentrations have been highest in samples from well 200, which is a few hundred feet
downgradient of the site. From initial site work through 1997, samples from well 200 contained about 100
pg/L TCE. After 1997, the concentrations dropped off sharply and steadily to non-detect in 2000, and a
slight rebound to 6.4 ng/L in 2001.

Consistent with historic results, TCE concentrations were not detectable in the sample from well 202. The

2001 sample from well 203 contained 15 pg/L TCE, a slight increase over historic concentrations.

None of the BTEX compounds were detected in the samples from the St. Peter monitoring wells.

5.5 Prairie du Chien/Jordan

The results from the analyses of the sample collected from the Henkel well during 2001 contained 7.1 pg/L
TCE. This is the first time TCE has been detected in the Henkel well since 1998. This amount of TCE is

consistent with analytical data from 1993 through 1998, and is much lower than the concentrations when

monitoring began in the mid-1980s (near 50 pg/L).

None of the BTEX compounds were detected in the sample from the Prairie du Chien/Jordan aquifer

monitoring well.
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6.0 Conclusions

1. The 2001 operations and maintenance were consistent with historic O&M. The remediation system is
about 15 years old, and remaining original equipment is beginning to wear, leading to slightly more
maintenance each year, but this should not affect overall performance of the system. No emergency or
contingency actions were necessary in 2001. Table 17 summarizes monitoring and maintenance

completed in 2001.

2. The stripper media was changed out in December. General Mills continues to evaluate the

performance of a pre-treatment unit, and has installed an updated version.

3. All water level data are consistent with historic data, and the groundwater flow patterns in the various

aquifers appear to have stayed constant.

4. The 2001 water quality monitoring results are generally consistent with historic results. The
monitoring program appears to be appropriate and adequate for the site. As discussed in the following
paragraphs, water quality remains stable at most wells, but there have been some significant declining

trends.

5. Groundwater produced by glacial aquifer pumping well 110 continues to have TCE concentrations
above the Consent Order limit of 270 pg/L, but this is the only well where this is the case. TCE
concentrations appear to be declining in the on site glacial aquifer pump out wells, and appear stable in
the downgradient glacial aquifer pumping welis and monitoring wells. Most downgradient monitoring

well samples contain less than 10 pg/LL TCE.

6. The Carimona Member acts as a leaky confining layer between the glacial drift and the Magnolia
Member. TCE in samples from the Carimona member dropped by one to two orders of magnitude,
and have remained stable at less than 100 pg/L for many years. The TCE concentrations remain above

the Consent Order limit of 27 pug/L in a number of wells, indicating that remediation should continue.

7. The Magnolia Member pump-out wells have a greater influence on the vertical gradient than did
Carimona pump-out well 108. The increased hydraulic gradient causes increased leakage from the
Carimona Member into the Magnolia Member, and allows for greater capture of affected groundwater.
The Magnolia Member pump-out wells MG1 and MG2 effectively act as containment wells for lateral

flow of groundwater in the Carimona Member, per the Consent Order, and in the Magnolia member.
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The Magnolia Member recovery test data indicate that pump-out wells MG1 and MG2 are maintaining
equal or better capture compared to their initial assessment. The highest TCE concentrations from the
Magnolia member are detected in the samples from pumping well MG1. The TCE concentrations in
all Magnolia member samples from 2001 were below the Consent Order limit if 27 ug/L. However,
given the concentrations detected in the Carimona member and the glacial aquifer, pumping of the

Magnolia wells should continue.

8. In the last four years, TCE concentrations have declined dramatically in St. Peter aquifer well 200,
which is closest to the site, from about 100 pg/L to near non-detect. TCE concentrations may be
increasing slightly in samples from well 203 (which is downgradient of well 200), but remain much

lower than have been detected historically in samples from well 200.

9. Trichloroethene was detected in the Henkel well sample (7.1 pg/L), for first time since 1998. The
2001 concentration is consistent with results from 1993 through 1998, and much lower than when

monitoring began in the mid-1980s.

10. At the request of the MPCA, General Mills completed an investigation of the shallow soils near the

former disposal site. The results were consistent with the site history, and the MPCA confirmed no

further site remediation is necessary.

11. At the request of the MPCA, General Mills has reported and evaluated benzene, ethylbenzene, toluene,
and xylene results in the 2001 water quality monitoring data. There were only a few reported

detections of BTEX compounds in the shallow aquifers, and the data as a whole suggest that this site is

not a significant source of these compounds.
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7.0 Recommendations for 2002

1. Continue operation and maintenance of the onsite pump-out and groundwater treatment systems and
the downgradient glacial drift pump-out system in accordance with the 1984 Consent Order and other

regulatory documents.
2. Inspect the groundwater pump-out wells and treatment systems on at least a monthly basis.

3. Submit treatment system and pump-out system monitoring resuits on a quarterly basis per the NPDES

permit.

4. Monitor groundwater elevations and groundwater quality in accordance with the 2000-

2005 Operations and Monitoring Plan.

5. Continue evaluating the hardness pretreatment system and conclude the evaluation during 2002 and

propose a recommendation.
6. Collect and analyze pump-out well-specific samples during one quarter in 2002.

7. Discontinue monitoring of benzene, ethyl benzene, toluene and xylene.
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Table 1
2001 Groundwater Elevations
Glacial Drift Wells
(elevations in feet-MSL)

Location Q S T Y ‘W X
Date 12/4/01 :12/4/01 :12/4/01 112/4/01 i12/4/01 *12/4/01

Water Elevation [828.57 '827.31 !832.50 817.44 '817.53 822.85
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1/23/02 7:44 AM
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Table 2
2001 Groundwater Elevations
Carimona Member Wells
(elevations in feet-MSL)

Location RR gSS ‘uu éWW
Date 12/4/2001 112/4/2001 §12/4/2001 112/4/2001
Water Elevation [830.04 (82332 829.92 1829.94

Location 8 9 10 i 12
Date 12/4/2001 112/4/2001 112/4/2001 112/4/2001 12/4/2001

Water Elevation |82990  .830.10  :830.10 {82995 /828.78
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2/7/2002 6:53 AM
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Table 3
2001 Groundwater Elevations
Magnolia Member Wells
(elevations in feet-MSL)

Location
Date

00 QQ IT v

‘14

12/4/2001 112/4/2001 ;12/4/2001 112/4/2001 :12/4/2001

Water Elevation

819.80 81993  816.88  :822.23

:816.46
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2/7/2002 6:54 AM
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Table 4
2001 Groundwater Elevations
St. Peter Sandstone Wells
(elevations in feet-MSL)

Location 200 201 202 203
Date 12/4/01 '12/4/01 '12/4/01 "12/4/01

Water Elevation [766.10 '780.84 754.72 754.08
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Table 5
2001 Water Quality Data
Glacial Drift
(concentrations in ug/L)

Location Q T v w X :Consent
Date 12/5/01 12/6/01 __:12/6/01 "12/6/01 _:12/6/01 _ Order Limit

Trichloroethylenel 16
510

Jde <o a0

W10 <0<l e

30 <30 <30 <30 30 -

-- No consent order limit.
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Table 6
2001 Water Quality Data
Carimona Member Wells
(concentrations in ug/L)

Location SS U ‘8 9 {10 11 12 iConsent
Date 12/5/01 $12/5/01 *12/10/01 '12/10/01 ‘12/10/01 ‘12/5/01 :12/5/01 _Order Limit

Trichloroethylenel 20 186 57 S0
35 <10

_<io . s o <10 <10 -
<10 . '..<l '0. <10 <10 . ;‘:<l:.0. . i
<30 <30 <30 <30 <30 i ]

Benzene L
Toluene <1.0
Ethyl benzene  |<I.

Xylenes total

-- No consent order limnit,
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Table 7
2001 Water Quality Data
Magnolia Member Wells
(concentrations in ug/L)

Location QQ ‘T 14 -Consent
Date 12/6/01 _12/5/01 _ 12/5/01 _ Order Limit

Trichloroethylene|<10 84 96
Benzene  |<10 <10
Toluene  |<10 <10
Ethyl benzene  }<1.0 =~ <10

Xylenes total <30 <30 '<3.0

No consent order limit.
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Table 8
2001 Water Quality Data
St. Peter Sandstone Wells
(concentrations in ug/L)

Location 200 1202 1203 Consent

Date 12/7/01 _{12/10/01 12/10/01 |Order Limit

LB

NS VU |
<10
<3.0 -~

Tnchlometh)]ene e

-- No consent order limit.
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Table 9
2001 Water Quality Data
Prairie Du Chien/Jordan Well
(concentrations in ug/L)

Location HENKEL
Date 12/7/01
Trichloroethylene

Benzene

Toluene _
Ethyl benzene

Xfienes total
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Table 10
2001 Water Quality Data
Downgradient Glacial Drift Pump-Out System
(concentrations in ug/L)

Location
Date
Dup

111
2/28/01

112
2/28/01

113
i2/28/01  :2/28/01

{Flow
i Weighted
{Discharge

Discharge
5/18/01

111
8/30/01

111
8/30/01
‘DUP

113
8/30/01

Flow

.Weighted
‘Discharge
8/30/01

111

11/15/01 111/15/01 l 1/15/01

a1t ‘a2 13

DUP

Flow
‘Weighted
Discharge

11/15/01 *11/15/01

i

1,1,1-Trichloroethane

1,1-Dichloroethane
ne
1,2-Dichloroethyl

ene, cis

urachloroethane 0

yiene, trans

i

. 2:[ .

<10
<10

fgro

<20
L L20

‘<2..0_
‘2.0

33
<20
. <20
<6.0
“170.3

<20
27

INC
'83.8

4.2
<1.0
<i.0
<1 .0
<i 0
<l.0
<1.0

<1.0

<1.0

1.7

<10 <10

5.9

-~ Not analyzed.

NC Flow weighted average not calculated for these individual contaminants.

Page | of 1
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Table 11

2001 Water Quality Data

Site Glacial Drift Pump-Out and Treatment Systems
(concentrations in ug/L)

Flow

{Flow _
ﬂ weighted Site iweighted Site :
‘ ;Glacial Drift ‘Glacial Drift ,
Influent ‘Influent
[Location 109 110 Average INF 109 * 109 110 ‘Average EFF ** [(EFF ** EFF ** .EFF**
Date 2/28/01 2/28/01 :2/28/01 5/18/01  18/30/01 11/15/01 _ 11/15/01  111/15/01 2/28/01 :5/18/01 :8/30/01 _{11/15/01
1,1,1-Trichloroethane <20 S0 NG IS RS R ST VO TR
1,1,2,2-Tetrachloroethane _ |20 <50~ NC <10 '
l,l-Dichlqgggthane <2.0 <5.0 NC
1,2-Dich|orogthane <20 <5.0 INC
1,2-Dichloroethylene, cis 2.4 38 NC B
1,2-Dichloroethylene, trans  [<2.0 <5.0 NC
Benzene <2.0 <5.0 NC <
Ethyl benzene - - NC
Tetrachloroethylene 4.0 6.3 NC
Toluene <2.0 <5.0 NC
Trichloroethylene 140 270 215
Viny! chloride <2.0 <5.0 NC
Xylenes total <60 <13 NC -
Sum Volatile Organics 150 310 242

- Not analyzed.
NC

* Pump malfunction at well 110, no sample taken.

**  Effluent limit for TCE - 50 ug/L. average and 100 ug/L instantaneous

2/21/02 12:49 PM
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Flow weighted average not calculated for these individual contaminants.
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Table 12

2001 Water Quality Data
Magnolia Pump-Out System

(concentrations in ug/1.}

;Flow Weighted iFlow Weighted Flow Weighted
i :MG Discharge ‘MG Discharge : ‘MG Discharge
Location MG1 MG2 iIMG2 éAverage MGEFF :MGEFF |MG1 :Average MG1 ;MGZ ‘Average
Date 2/28/01 i2/28/01 [2/28/01 52/28/01 5/18/01 :5/18/01 ([8/30/01 i8/30/01 11/15/01 11/15/01 5:11/15/01
Dup DUP : DUP B :
1,1,1-Trichloroethane <10 _ i<10 L=l INC f1a " i« N T
1,1,2,2-Tetrachloroethane 1<1.0 __i<1.0 q<Lo iNC Jero. <o NG
<l.0 <10 <10 :NC 10 <1.0
<10 <10 <10 <10 INC <10
2.1 L9 22 2 NC 124
L,2-Dichloroethylene, transi<1.0 <10 Lo <to NC
Benzeme <ro INC_
Ethyl benzene NC
Tetrachloroethylene <10 <10 INC
Toluene <10 i<L0 NC
e LCI | 7L
Vinyl chloride <10 i<l0 NC ]
Xylenestotal |- 30 <30 NC
Sum Volatile Organics 17 18 ' 20

--  Not analyzed.

NC Flow weighted average not calculated for these individual contaminants.

2/21/02 11:31 AM
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Table 13

2001 Pumping Rate Summary

Glacial Drift Pumpout Well Magnolia Pumpout Well
Average Pumping Rate Average Pumping Rate
(gpm) (gpm)

109 110 111 112 113 MG1 MG2
Target Pumping Rate 30 50 90 100 90 100 100
(Average Monthly gpm)
Action Level (Average 20 40 80 80 80 80 80
Monthly gpm)
January 2001 42 49 107 78 106 105 83
February 2001 41 49 107 78" 106 99 76
March 2001 37 50 106 79" 105 99 91
April 2001 39 51 106 85 105 98 109
May 2001 14% 52 108 92 105 97 119
June 2001 12% 52 107 92 104 96 115
July 2001 71 53 113 94 108 97 98
August 2001 64 28 106 16 101 94 92
September 2001 66 179 107 750 76% 99 98
October 2001 68 54 109 76 0® 99 104
November 2001 74 54 108 76" 64° 101 103
December 2001 63 44 108 78" 103 83 86
éo;)& Average monthly | g 46 108 | 77 90 97 98
éOF?& Average monthly | 44 40 94 47 100 104 95

M
()

3

(5)

Low water table affects the production rate.

Equipment malfunction.

Meter failure due to bio-fouling. Actual pumping rate likely greater that Action Limit.
Mechanical failure of pump—pump replaced.

Mechanical failure of meter. Actual pumping rate likely greater that Action Limit.

:ODMA\PCDOCS\DOCS\231708\1




Table 14

Recovery Test Comparison Summary

Non-Pumping
Pumping Levels in Ft. MSL | Levels in Ft. MSL

Recovery | Drawdown | 2001 2000

10/1/92 12/5/01 (ft) (ft) A A?

Well | (for 8 days) | (for9years) | 9/22/92 | 12/6/01 12/6/01 1992 Test (ft) (ft)
RR 828.21 830.04 829.81 832.23 2.19 1.60 0.59 0.66
00 819.64 819.80 825.69 827.37 7.57 6.05 1.52 1.46
SS 824.57 823.32 827.31 829.43 6.11 2.74 3.37 2.60
1T 816.65 816.88 823.22 825.83 8.95 6.57 2.38 2.21
A% 821.33 822.23 826.96 828.32 6.09 5.23 0.86 0.91
WW 828.08 829.94 829.71 832.12 2.18 1.63 0.55 0.63

A’ = Recovery (12/6/01) — Drawdown (1992 test)

A= Recovery (11/22/00) — Drawdown (1992 test)

::ODMA\PCDOCS\DOCS\231708\1




Table 15

Summary of 2001 Activities

2001 Monitoring and Reporting Oo&M
January 3" _ Site Inspection
18" — Quarterly NPDES Report to GMI/MPCA
19" — 2000 Water Appropriations Worksheets submitted
February 1* — Site Inspection
28" — Discharge monitoring
28" _ Submitted 2000 Annual Report (Due 3/1)
March 6" — Site Inspection 12" — Repaired leak on MG2
April 2" — Site inspection 10" - Repaired 111 cap and wires;
18" — Quarterly NPDES report to GMI/MPCA leak on MG2
May 4™ — Site Inspection
15" — Discharge monitoring
June I*~ Site Inspection 29" — Pulled pump in 109; treated
well; pigged line on MG1
July 5" _ Site Inspection
12" - Quarterly NPDES report to GMUMPCA
30" - Site Inspection
August 30" - Discharge monitoring 7% — Switched out Frieje pretreatment
30™ - Shallow soil investigation report submitted to MPCA units
September | 5" — Site inspection 4™ _ Repaired 112 meter (biofouled)
19" — Replaced pump in 110; replaced
sample valveson 111,112,113
October 37 Site inspection
15" - Quarterly NPDES Report to GMI/MPCA (corrections
on 10/22)
November | 2" — Site inspection
15" — Discharge monitoring
December | 4" - Site inspection 6" 117

4"~ 10" - Annual site monitoring event and Magnolia
Member recovery rate tests

— Replaced stripper media

\red\wp\23\27\169\2001 summary table.doc
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Prairie Du Chien Group

Jordan Sandstone

Sand, gravelly sand and silty sand, sometimes overlain by bogs
and marshes which have been drained and filled. Overlyiag
seil is variable in composition often clayey or silty,
Deposits are terrace deposits from Glacial River Warren.
Thickness ranges from 23 to 57 feet.

Gray and red tills associated with Des Moines and Superior
lobes. Unsorted material with variable texture containing
clay sizes and boulders. Sometimes underlain by thin layer of
alluvium. Contains sand lenses. Absent in many places, up :o
20" thick.

Greenish-gray to olive-gray claystone, fissile, fossili-
ferous, contains several limestome layers. Patchy in this
area. Thicknesses range up to 50'.

Carimona member - micrite, fossiliferous, often fractured and
weathered, 3.5-4.5' thick.

Magnolia member - fossiliferous micrite, calcitic shale, with
trippied bedding, corrcded zones, some fractures. 8.5-9'
thick.

Hidden Falls - micrite, shaly, fossiliferous, 6-7' thick.
Mifflin member, thin beds of limestone, interbedded shale
12-13" thick.

Pecatonica member - dolomite, hard, 1-1.5' thick.

Glenwood shale - green shale, sandy at the base, 3-5' thick.

Light yellow or white, medium grained, massive appearing
sandstone composed of rounded and subrounded grains. Thin
beds of green shale are present. Ranges in thirkness from
150-170".

Thickness of entire formatiom is 120'-150"'.

Oneota Dolomite - thin to thick bedded, light brownish gray or
buff, fine~ to medium-grained dolomite, silt sized dolomite
matrix.

New Richmond Sandstone - fine- to medium-grained quartzose
sandstone and quartzitic dolomite, minor amounts of shale and
pure dolomite.

Willow River Dolomite ~ thin to thick bedded dolomite, sandy
dolomite with some interbedded quartzose sandstone.

Argillaceous and dolomitic quartz sandstone with pebble-size
clasts of dolomitic sandstone and thin beds of dolomite, white
or yellow, coarse to medium-grained orthoquartzites to yellow,
silty, fine grained quartzose sandstone. 85-100" cthick.
Underlain by the St. Lawrence Formation which is 120'-200'
thick and contains a variety of silty or sandy dolomitic
rocks.

Figure 2
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Trichloroethylene vs. Time
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Appendix A

East Hennepin Avenue Site
2000-2005 Operations and Monitoring Plan

The following monitoring plan governs the period January 1, 2000 to December 31, 2005. The plan is
consistent with the terms of the Consent Order, and is suitable for a site with a status characterized as long-

term operation and monitoring.

Intensive monitoring of the East Hennepin Avenue Site has occurred since February 1984. The results
from this monitoring have defined the limits of groundwater contamination; have documented the
effectiveness of the site groundwater pumpout systems; and have documented that site conditions in all

affected aquifers have been stable since 1987.

The Consent Order specifies that the purpose of the groundwater monitoring program is to: monitor the
effectiveness of the groundwater pumpout systems; define changes in the distribution of volatile

hydrocarbon concentrations; and determine when operation of the system can be shut down.

The effectiveness of groundwater pumpout systems has been determined through aquifer pumping tests
and groundwater modeling. The operational history (pumping rates and total gallons pumped) has been

monitored since 1985. This time period includes both record wet and record dry years.

General Mills, Inc. has agreed to monitor the continued effectiveness of the pumpout systems through
water quality monitoring and through operational monitoring. Water quality monitoring, including sample
collection and analysis and water level measurement, will involve the annual collection of groundwater
samples from down gradient Glacial Drift wells Q, T, V, W and X;; Platteville wells 9, 10, 11, 12, 14, QQ,
SS, TT and UU; St. Peter Well 200 and the Henkel Well. The samples will be analyzed on alternating
years for trichloroethylene and List 2 volatile organic compounds (Table A-1). Well 8 will no longer be
monitored because it is downgradient from wells 9 and 10 and is upgradient of wells SS and UU.
Additionally, samples will be collected annually from St. Peter wells 202 and 203 and analyzed for TCE.

Water levels will continue to be measured at Well 201 but no samples will be collected for analysis at this

location.

P:\23\27A169\2001 draft report.doc A-1



Operational monitoring will involve the comparison of monthly mean pumping rates with historic pumping
rates. If pumping rates fall below an action level (Table A-2), an assessment of the operational status of

the well will be conducted and necessary repairs will be made.

Platieville Formation pumpout system operational monitoring will also include an annual 24-hour recovery
test. This test will be conducted to determine if Magnolia member pumpout wells MG1 and MG?2 are
maintaining an adequate capture zone in the Platteville Formation. The recovery test will involve the
measurement of water levels in wells RR, SS, VV, OO, TT and WW. Water levels will be measured prior
to and 24 hours after an annual shutdown of pumpout wells MG1 and MG2. The data will be evaluated to
determine if the Magnolia wells continue to generate similar drawdown as was observed during the 1992

pumping test.

NPDES monitoring will continue as specified in the permit. NPDES monitoring currently involves the

collection of effiuent water quality samples from each pumpout system and the stripper tower. }r-addition

required by the new May 11, 2000 NPDES permit.

Quarterly letter reports describing the results of operations, monitoring and maintenance will be prepared
and submitted to the Minnesota Pollution Control Agency. The reports will contain tables summarizing
operational and monitoring data. Laboratory data reports will be attached to the report. Any data which
indicates a long-term change in the operational status or effectiveness of the pumpout systems will be
discussed in detail. A description of any action taken in response to this information will also be

documented.
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Table A-1

Monitoring Parameters

(Modified in 2001)

Monitoring Wells Monitoring Wells NPDES Stations
Even Years Odd Years (List 2)
Water evels and field data Water Levels and field data Flows
pH

Trichloroethylene

1.1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloroethene, cis
1,2-Dichloroethene, trans
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1,1-Trichloroethane
Trichloroethylene
Vinyl Chioride
Benzene
Ethylbenzene!"
Toluene

Xylenes

1,1-Dichloroethane
1,2-Dichloroethane
1,2-Dichloroethene, cis
1,2-Dichloroethene, trans
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
1,1.1-Trichloroethane

Trichloroethylene

Benzene
Ethylbenzene!"
Toluene

Xylenes

(1) Added in 2001 at request of MPCA
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Table A-2

Pumping Rates

Pumpout System Operation Guidelines

Pumpout Well Target Pumping Rate Action Level
Identification (Average Monthly gpm) (Average Monthly gpm)

Well 109 30 20

Well 110 50 40

Well 111 90 80

Well 112 100 80

Well 113 90 80

Well MG1 100 80

Well MG2 100 80

If action levels are not met, an assessment of the operational status of the pumpout well will be
undertaken and any necessary repairs will be made.
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FIELD SAMPLING REPORT

Date: December 11, 2001
Project: General Mills
Contact: Bill Bangsund

Barr Engineering Company

4700 W. 77th Street
Minneapolis, MN 55435-4803

Field Sampling

Annual groundwater monitoring at the General Mills site was conducted on December 4, 5, 6, 7,
and 10, 2001. The Platteville Formation pumpout system recovery test was completed on
December 5 and 6, 2001.

Field Report

Attachments:

e Field log cover sheet e Field log data sheets

o Water level summary e Meter calibration summary

e Field log data summary , e (Chain-of-custodies #15358 and 15360
e Pumpout system recovery test

Laboratory Analysis Status

Samples were sent to Trimatrix, Grand Rapids, Michigan, for analysis. Refer to the chain of
custodies and parameter table for specific laboratory analyses.

Water Quatit
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FIELD LOG COVER SHEET
WATER SAMPLING

Client: General Mills Project No.: 23/27-169 Y01 102

Field Staff: KSJ, SDI Sampling Period: December 4, 5, 6, 7, and 10, 2001

Summary of Field Activities
e Water levels were measured on December 4, 2001.

® Blind duplicate sample M-1 was collected at well 8. A field blank was also collected near
well 8.

® The 24-hour recovery test was performed on December 5 and 6, 2001.

e Fourth quarter pumpout system well-specific samples were collected on November 15, 2001.
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WATER LEVEL SUMMARY

Project: GENERAL MILLS

Project Number:  23/27-169YO2

Date: 12-4-01
Field Staff: KSJ
Monitoring| Measuring Wwater ‘Total Static
Location point level well water Comments
elevation depth depth elevation
109 857.97 29.70 828.27 TOC
110 852.35 -
111 846.94 28.91 818.03
112 841.37 28.54 812.83
113 841.26 22.75 818.51
Q 850.38 21.81 25.5 828.57
T 849.36 16.86 24.0 832.50
\Y 838.59 21.15 27.5 817.44
w 830.78 13.25 19.0 817.53
X 842.90 20.05 21.0 822.85
8 860.36 30.46 64.0 829.90
9 862.48 32.38 63.0 830.10
10 860.39 30.29 64.0 830.10
11 852.84 22.89 54.0 829.95
12 861.10 32.32 63.0 828.78
RR 849.97 19.93 50.5 830.04
SS 861.70 38.38 60.5 823.32
Uu 863.98 34.06 63.0 829.92
ww 857.76 27.82 | 60.5 829.94
00 850.07 30.27 60.5 819.80 .
QQ 849.01 29.08 59.5 819.93
TT 861.94 45.06 70.0 816.88
\'A% 859.09 36.86 70.5 822.23
200 851.14 85.04 198.0 766.10
MG-1 860.81 53.82 806.99 TOC
MG-2 859.82 50.22 809.60 TOC
201 885.09 104.25 144.0 780.84
203 850.05 95.97 118.0 754.08 measured on 12-6-01
202 843.45 88.73 116.0 754.72
14 858.53 42.07 68.5 816.46




e

WATER LEVEL SUMMARY

Project: GENERAL MILLS
Project Number:  23/27-169TMF102
Date: /2~ 4~0!
Field Saft. H 9T
Monitoring | Measuring | Water Total Static
Location point level well water Comments
elevation depth depth elevation
109 857.97 | Z1.70 — Toc
110 852.35 - -
111 ga6.94 | %91 -
112 g4137 | T%.5Y .
113 84126 |22.15 -
Q 85038 | Z|.8\ | 255 —
T. 849.36 | /6.8 240 -
\% 83859 | 2.5 2715 - Wy lock
W 83078 | /3.25| 190 -
X 84290 | 20.05 | 210 -
8 86036 | DHb| 640 -
9 86248 | 32,2%| 63.0 -
10 86039 | 36-27| 640 -
11 85284 | Zz2.84| 540 - loc &,
12 861.10 | 32:32| 3.0 - o ~
RR 84997 | /9.93| 50.5 . @?}; ’3@@‘ e
SS 861.70 | 38-33| 0.5 -
uu 86398 | 34.6L| 630 - .
WW 857.76 |2 F-82| 605 -
00 85007 |32.27| 605 - oo lock | v
QQ 849.01 | 29-08| 595 -
T 861.94 | 4500 70.0 B
VvV 859.09 | 36.826| 705 —
200 851.14 | €5.04| 1980 -
MG-1 86081 |57.82Z - TOC
MG-2 859.82 | $0.22. - TOoC
201 885.09 | /6 4 25| 1440 -
203 850.05 45.97] 1180 — /L-b-0]
202 | 84345 | ¥%.2D| 1160 -
14 858.53 | 42.07| 685 -
5 2084 -
da
/E’ 7:.143 - Mg g lock - rep locadd

c 5/%/'(.— 0.0
/Oot 40 _’ T-£
3 - /153



FIELD DATA SUMMARY

Project: GENERAL MILLS
Project number: 23/27-169
Field Staff: KSJ
Monitoring Conductivity Dissolved
location Date Temp @ pH Eh Oxygen
(oC) 25 oC (mV) (mg/L)
11 12-5-01 11.6 994 6.91 -45 0.10
SS " 13.0 1017 7.01 -88 0.08
TT " 12.7 1197 6.93 12 0.07
Uu " 11.3 1308 6.94 -6 0.67
Q " 13.5 1327 6.84 57 2.54
14 " 11.9 1227 7.02 -54 0.06
12 " 11.4 429 9.06 -172 0.07
T 12-6-01 13.7 901 6.97 91 2.46
X " 13.2 1681 6.87 -50
\Y " 12.3 1379 6.90 65 4.56
W " 13.5 1259 6.95 47 2.95
QQ " 10.3 503 7.57 -93
200 12-7-01 10.7 485 7.27 -121 1.19
Henkel " 10.7 366 7.71 -115 4.14
202 12-10-01 | 11.5 456 7.35 150 2.25
203 " 12.0 448 7.05 12 2.89
8 " 12.1 960 6.87 -141 0.81
9 " 12.5 953 6.87 -148 0.15
10 " 11.5 1061 6.94 7 0




Barr Enginéering Company
Field Log Data Sheet

Client:  Gesneras/ M./ s Monitoring Point: /1l
Location: Date: /2-5-0]|
Project#: € 3/27 /69 Yol (o2 Sample time: 0956

GENERAL DATA STABILIZATION TEST
Barr lock: Ye's Time/ | Temp. | Cond. | pH | Eh | D.O. | Turbidity
Casing diameter: ’7/ “ Volume oC @ 25 Appearance
Total well depth* | §% W%, A M6 | T8 16.94 | -SY [0.15 | cloa,
Static water level:*| Z22.89 1%k 4. 6|16 |92 |-4HF | 12 | ploar
Water depth:* 3.1 07%2 [l | FAH | 6. -Y4YS| 10| clear
Well volume: (gal)| 20.73 -
Purge method: | .S “suhmar.
Sample method: | A, ler
Start time: 0835  |odor  Zme dFeclo
Stop time: 0943 Purge Appearance: *A:j"" - S/C;:/Ja{ cémo{y %,([N /lz*/‘f
Duration: (minutes 173 ) Sample Appearance: A /pas/ , T
Rate, gpm: /.S Comments:
Volume purged: 102 4.

=2

Duplicate collected? -
Sample collection by: K5 Co2- Mn2- Fe (T)- Fe2-
Others present: Well condition: & o0agD
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:
vOC- Z  semi-volatile- general- nutrient- cyanide- DRO-  Suffide-
oil,grease- bacteria- total metal- filtered metal- methane- filter-
others

* Measurements are referenced from top of riser pipe, unless otherwise indicated.



Barr Engineering Company
Field Log Data Sheet

Client: Geyeral Mlls |Monitoring Point: SS
Location: Date: [2-§-0|
Project#: Z 3/27 -9 Yo /062 Sample time: /1]5

GENERAL DATA STABILIZATION TEST
Barr lock: Yeo Time/ | Temp. | Cond. | pH | Eh | D.O. | Turbidity
Casing diameter: 2" Volume | oC | @25 Appearance
Total well depth:* | 60.8 '04%/1 /30| fo11 |7.041-83 | ./ | cleas
Static water level:*| 3 8.38 '°5:%5/5. /3.0 (1013 7.0 '/ -85 | 09| clea
Water depth:* 22.1 “"’//73, 13.0(/0]7]| 7.01|-38 | .08 | cloo
Well volume: (gal) 7/
Purge method: /.5" )ubm.
Sample method: ba (ler
Start time: /00F |Odor Zegy Aefe cf%
Stop time: 1170 Purge Appearance:  C(y dn
Duration: (minutes 7 3 Sample Appearance: &(g Hr
Rate, gpm: A .3 [Comments:
Volume purged: /({10
Duplicate collected? -
sample collection by: KT CO2- Mn2- Fe (T)- Fe2-
Others present: Well condition: éOOD
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:
vOC- Z semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oii,grease- bacteria- total metal- fitered metal- methane- filter-
others: |

* Measurements are referenced from top of riser pipe, unless otherwise indicated.



Barr Engineering Company
Field Log Data Sheet

Client:  Genera| M s Monitoring Point: 77
Location: Date: /2-S-0o
Project # : 23/27 -/69 Yol /02 Sample time: 1207

GENERAL DATA STABILIZATION TEST
Barr lock: Time/ ’ Temp. { Cond. | pH Eh D.0. | Turbidity
Casing diameter: z" Volume | oC | @25 Appearance
Total well depth:* fo ”‘{%21‘ 12. 3 113 7 oo | - 173 1 eAoa,
Static water level*|  4/5.04 ”53//4;_ /2.3 1 1/8S | 697 | - ¢ 09| Al
Water depth:* 25 rwyzo}' ILFNTFT6.93] +12] O c tea
Well volume: (gal) 4
Purge method: /5" Subm -
Sample method: 64 ler
Start time: /13 Odor: Yo (,@jo.y'{@/
Stop time: IAX Purge Appearance: c&off—
Duration: (minutes §o Sample Appearance: &&"/
Rate, gpm: ' ; ' "/ Comments:
Volume purged: 16 qal
Duplicate collected? - 7
sample collection by: K ST CcO2- Mn2- Fe (T)- Fe2-
Others present: Well condition:
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:
voc- Z semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- total metal- filtered metal- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.




Barr Engineering Company
Field Log Data Sheet

Cient  Geneyal Hi/le Monitoring Point: U
Location: Date: /12-5-0]
Project # : Z?/Z’? - 169 Yoy 10 2 Sample time: |34
GENERAL DATA STABILIZATION TEST
Barr lock: %5 S Time/ | Temp. | Cond. pH Eh D.O. | Turbidity
Casing diameter: 2 Volume | oC @ 25 Appearance

Total well depth:* 63’ I'Zb'%%. //y [276 é?j 37 10.8 clear

Static water level:* 3‘/.0(, nsg/[q;_ 1.3 11297 69Y-9 |o0.7% Y/
Water depth:* 29 '%"M‘ /.3 1130€ |69 - 6 | 0.6 Loa-

7

Well volume: (gal) ‘{]

Purge method: | /.5 " Sybpm .

Sample method: bal./-&r

Start time: 1219 |odor Zow Ar7e yfb/
Stop time: /3 0 ; Purge Appearance: (’/L al
Duration: (minutes 4/ 8 Sample Appearance: 0(; ar
Rate, gpm: s Comments:

Volume purged: Z l/gai
[

——

Duplicate collected?

Sample collection by: K Sj CO2- Mn2- Fe (T)- Fe2-

Others present: Well condition: oo D

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

VOC- 2 semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- {otal metal- filtered metal- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.




Barr Engineering Company
Field Log Data Sheet

Client: (o emera! M/ [(s Monitoring Point: Q

Location: Date: |2-S-0|

Project # : Z’&/Z? - 169 Yo (02 Sample time: 135

GENERAL DATA STABILIZATION TEST

Barr lock: Yeo, Time/ | Temp. | Cond. | pH | Eh | D.O. | Turbidity
Casing diameter: pA Volume oC @ 25 Appearance
Total well depth:* 26.5 I%WZ:,, /3.4 | /320 z 911 35.¢4| Z 49| oloar
Static water level:*| 2./, ¥| l;*/?’, )3.51)329|6.81152.1)2.43| clea,
Water depth:* 3.7 ”YL/L/ﬂ' /3.5 | 1327 égj 56.912.5Y| clea,
Well volume: (gal) ) &

Purge method: l.5 usubm_

Sample method: bq‘«(u

Start time: (22l |Odor:  tou, ddg_c/{u,p
| Stop time: I ; ‘7’/ Purge Appearance: é@; - c/au&&/ Horen ééa, @ E}C
Duration: (minutes 20 Sample Appearance: C,Q ol

Rate, gpm: .2 Comments:

Volume purged: “/341

Duplicate collected? -

sample collection by: K 9 J CO2- Mn2- Fe (T) Fe2-

Others present: Well condition: , 00 D

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

VOC- 2 semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- total metal- filtered metal- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.
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Barr Engineering Company
Field Log Data Sheet

Client:  Gonerad M Ils Monitoring Point: ~/ 7‘/
Location: Date: [2-5-0Of
Project # : Z?/Z 7- 169 Yot jo2 Sample time: /S 27
GENERAL DATA STABILIZATION TEST
Barr lock: Yes Time/ | Temp. | Cond. | pH | Eh | D.O. | Turbidity
Casing diameter: 2 Volume | oC | @25 Appearance

Total well depth:* 68.5 [lH‘/;.r_ 2.0 757 €01 | -230 ,2%8

Static water level:* 721’7— Hsll‘l—q_ /20 | /g1 T 57 -1%1] .19

Well volume: (gal) #.3 ’SH/QA& /9 [1282(7.69 | -1oy]| 0%

cloar

, clas

Water depth:* AR P(o%z;_//.‘i //8>| 7.20[-143| 13| phlewr
cloa

clear

Purge method: /.S "sabm. )57"’/303. // 7 [ZZ? 7.02 -5"/ Ob

Sample method: be i lee

Start time: /"/0 9 Odor:  Jone 6&]& c 1’%@

Stop time: /51Y Purge Appearance: (¢ ar
Duration: (minutes 75 Sample Appearance: (‘/(LM
Rate, gpm: . ‘/ Comments:

Volume purged: 30 gal

——

Duplicate collected?

Sample collection by: K_Sj' CO2- Mn2- Fe (T)- Fe2-

Others present: _ Well condition: 500D

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

vOC- “Z semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- total metal- fiitered metai- methane- fiiter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.



Barr Engineéring Company
Field Log Data Sheet

Client:  Lgm erad Wl ¢ Monitoring Point: /2
Location: Date: |Z-S-0o
Project # : ZBLZ? -169 Yo( 10T Sample time: (74T
GENERAL DATA STABILIZATION TEST

Barr lock: %ZS Time/ | Temp. | Cond. | pH Eh D.0. | Turbidity
Casing diameter: 7/ Volume oC @ 25 Appearance
Total well depth:* 3 IWL/{JJ 9.9 5/2? 1.06 |-125 | 0.30| cloar
Static water level:*] 32.3 2 '612@1,1 /0.3 7/7ﬁ 706 [-13Y] ./8 c_,[g,év,
Water depth:* 30.7 ’“57553,/ (0.5 | Yo | F06|-19F| Jb]| cles
Well volume: (gal) 20, | ‘1(7/101‘,( /0 -b 7/7,2 9.06|-155 A3 clom
Purge method: /S 'lﬁub)n. (?q%{yﬂ // 17/ 727 7.06|-17H 07| cloar
Sample method: bailes
Start time: ]S 37 Odor:

_| Stop time: I:("'{Z Purge Appearance: G&M
Duration: (minutes (ZS Sample Appearance:
Rate, gpm: N Comments:
Volume purged: | 2 5 j“‘t
Duplicate coliected?
sample collection by: K $.T CO2- Mn2- Fe (T)- Fe2-
Others present: Well condition: &00)D
MW: groundwater monitoring well WS: water supply weli SW: surface water SE: sediment other:
VOC- 2, semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- total metai- fikered metal- methane- fitter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.




Barr Engineering Company

Field Log Data Sheet

Client  (honeral Mlls Monitoring Point: 7]
Location: Date: /Z.' 6-0/
Project # : L?/Z?—-/é? Yot (02 Sample time: 093
GENERAL DATA STABILIZATION TEST

Barr lock: \/E S Time/ | Temp. | Cond. | pH Eh D.O. | Turbidity
Casing diameter: 2 Volume oC @ 25 Appearance
Total well depth:* 27’ mlé/s'% /3.5 | 928 |09 | 188 1. SH clea
Static water level*| /6 .84 @/%79, (3. F | 916 |12 130 | 2.96| CLleas
Water depth:* T D%g/é} [3.F]| 9006 6. 7‘1 918 Cloar
Well volume: (gal) /.2 07‘35/13 /137 | 901 |6G. 9F 91 olear
Purge method: ]%,,;{1 e

Sample method: (Pu ota e

Start time: 08658 Odor:  Zgms o(lJLJLo/

Stop time: 0733 Purge Appearance: clea s

Duration: (minutes 23S Sample Appearance: &Qu

Rate, gpm: .2 Comments:

Volume purged: »? y(

Duplicate collected? -_—

sample collection by: K 7Y CO2- Mn2- Fe (T)- Fe2-

Others present: Well condition: &0 D

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

voc-2 7semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- totai metai- fiitered metai- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.




Barr Engineering Company
Field Log Data Sheet

Client  lbomeral Ml s Monitoring Point: X
Location: Date: [(2-6-0]
Project # : L?/Z?-/b? Yo/ /0 2 Sample time: /0 3§

GENERAL DATA STABILIZATION TEST
Barr lock: }’g S Time/ | Temp. | Cond. | pH Eh D.O. | Turbidity
Casing diameter: VA Volume | oC | @25 Appearance
Total well depth:* | Z(. © byl (2.5 1764 639 |-los | — |clondy
Static water level:*| 20,05 L, 12.9 | 1709] (.93 -87| - | clea~
Water depth:* | (. 13212681 | 6.837 -50| — | clar
Well volume: (gal) A il
Purge method: | Fapicta bic
Sample method: Pu(sh He

Start time: 095+ |[Odor:  Home Aife tel

Stop time: /0 ZF |Purge Appearance: éi";' - 9/0uo¢y J/‘aum/a‘a/- C/eqf
Duration: (minutes 20 Sample Appearance: Oé-‘f/\

Rate, gpm: < .| Comments:

Volume purged: / ael

M4

v—

Duplicate collected?
Sample collection by: K ST CO2- Mn2- Fe (T)- Fe2-

Others present: Well condition: foOD

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

VOC- 2. semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oll grease- bacteria- total metal- filtered metal- methane- fitter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.




Barr Engineering Company
Field Log Data Sheet

Clientt  Gonepa! M (s Monitoring Point: V
Location: Date: /1 Z2-6-0]
Project#: Z3/23- /67 Yor 102 Sampletme: // 55
GENERAL DATA STABILIZATION TEST
Barr lock: y(; S Time/ | Temp. | Cond. pH Eh D.O. | Turbidity
Casing diameter: | 2 Pyc, | Volume | oC | @25 Appearance

Total well depth:* | 2Z7Z.5 ”L?/%, 12.9 1 /32| 6 .71 35 | 5.53| clear
Static water level*] Z[.1S “37/%_ /Z~7/ /37_] 6.7 | 57 %7[ Ole_qf
Water depth:* é‘/ ”L,q/%_ 12.31/379 690 | (I %5(" ‘/éﬂ./”_

Well volume: (gal) /

Purge method: gms-ﬁz 7
Sample method: ?’2/(5-/1 tic

Start time: /08 f,z Odor: 77071( Wedcg/

Stop time: )t '-/ 7 Purge Appearance: é,fj/‘; . aha@ é/‘a)w( /o,,/. C&q/‘
Duration: (minutes 5 O Sample Appearance: (‘/&ar

Rate, gpm: A Comments:

Volume purged: 5 ﬂ(

Duplicate collected? -

sample collection by: 45 T CO2- Mn2- Fe (T)- Fe2-

Others present: Well condition: 60D

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

VOC,’,, Z_ semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- totai metai- filtered metai- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.



Barr Engineering Company

Field Log Data Sheet

Client:  Gewnered M/ s Monitoring Point: {4/
Location: Date: /2 -6-0/
Project # : Z?/ 27 -/67 Yor /02 Sample time: /3! ¥
GENERAL DATA STABILIZATION TEST
Barr lock: Yes Time/ | Temp.|Cond. | pH | Eh | D.O. | Turbidity
Casing diameter: 2" Volume | oC | @25 Appearance
Total well depth:* /9.0 'ZY?‘/?J, /3 7 /] 80 7.0 | -22 | 3.60 clear
Static water level:*| /2. 24 ‘Zg/f,, /3.5 {1238 | .02 / 7/ 3.90 | clea,
Water depth:* 5.8 m%, /3.5 /2 ‘7/7 . 9% 32 [ 3.19| clar
Well volume: (gal) .9 '3'3/6;‘ /3.5 |1257| 6.9s 42 | z.75| clea,
Purge method: P{rrs& Hic.
Sample method: png.q‘; e
Start time: /213 |odor  Z1omae 5&2’«)’&/
Stop time: /313 Purge Appearance: g
Duration: (minutes éO Sample Appearance: c/é ar
- Rate, gpm: A Comments:
Volume purged: é j&(
Duplicate collected? -
sample collectionby: K & CO2- Mn2- Fe (T)- Fe2-
Others present: Well condition: 400 '
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:
VOC- Z semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- total metai- filtered metai- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.




Barr Engineering Company

Field Log Data Sheet

~

Client G oprera’ M s

Monitoring Point:

QR

Location:

Date:

|12-6-0(

Project # : 23/Z7'/6? Yot toz

Sample time:

(S YHE

GENERAL DATA STABILIZATION TEST
Barr lock: ‘s Time/ | Temp.| Cond. | pH | Eh | D.O. | Turbidity
Casing diameter: /.25 ) Volume | oC | @25 Appearance
Total well depth:* 595 ‘4%45} /o ./ ?(27 £ F.1 | — | e
Static water level:*|] 29.0€ /ﬁ 1 /0.3 ‘/71,7 7.5¢ | -79 - c%
Water depth:* 30,‘/ ’/3- [0-% 7/75( 7591-95| = |clounr
Well volume: (gal) 2.2 \543/, 33, 0.3 | 503 7.5.} -9%| -~ cleys
Purge method: Pu‘;,'(u [1¢
Sample method: (P(J‘l.s'l'( the
Start time: /%323 |Odor U Tre C@{ea{c/
Stop time: 15 l‘( 3 Purge Appearance: &@ﬂf
Duration: (minutes 36 Sample Appearance: &éa/
Rate, gpm: . l Comments:
Volume purged: 15aad
Duplicate collected? — Y
sample collectionby: K5 T CO2- Mn2- Fe (T)- Fe2-
Others present: Well condition:
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:
voC- Z semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- totai metai- filtered metali- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.




Barr Engineering Company
Field Log Data Sheet

Client  Jomeral M s Monitoring Point: 200
Location: Date: [Z-F-0f
Project#: Z 3/2 F-167 Yor 102 Sample time: /3/ <
GENERAL DATA STABILIZATION TEST
Barr lock: Yes Time/ |Temp. | Cond. | pH | Eh | D.O. | Turbidity
Casing diameter: g Volume | oC @ 25 Appearance

Total well depth:* /18 ﬂ‘)/?g?q.( (0.9 5071 41|~ 13% EES C/(‘QU'

Static water level:* 35'0'/ lﬁgﬁ%q_ /0.6 ?/72 F33+129 [.20] clenr

Water depth:* (13 I’L%%;_ /! -t 7/8g 7-29 -2y ‘47 clear

Well volume: (gal) 294 ‘%‘%U{i\ /0? ’-/QS F2t| -1z .19 C/L",-u-

Purge method: |ca‘/J

Sample method: | Grq b

Start time: /| Z Odor:  Aone a(@?' ao'/ﬂ»j

Stop time: [3]0 Purge Appearance: ('/(La,(‘
Duration: (minutes /1 8 Sample Appearance: W[
Rate, gpm: / 5 Comments:

Volume purged: [T,Zét{ U«h[

Duplicate collected?

Sample collection by: Ks J CO2- Mn2- Fe (T)- Fe2-

Others present: Well condition:  GOOD

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

'VOC- 2 semi-volatile- general- nutrient- cyanide- DRO-  Suifide-
oii,grease- bacteria- total metai- fiitered metai- methane- filter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.



Barr Engineering Company
Field Log Data Sheet

Client: éw M[ /(5 Monitoring Point: .,L/z,,(/cg//

Date: | 2-7-0/

Location:

Project # : Z’B/Z?-J/éq Yol (02 Sample time: /7//5/
GENERAL DATA STABILIZATION TEST

Barr lock: - Time/ | Temp. | Cond. pH Eh D.0. | Turbidity

Casing diameter:

Volume oC @ 25 L Appearance

Total well depth:*

Static water level:*

4

Aol oz 360 | 20 FE | 4| 20
v

Water depth:*

Well volume: (gal)

Purge method:

Mtcafb/

Sample method:

acy)

Start time: /345  lodor s]iaht
Stop time: /‘/ 25  |Purge Appe:rance: s(/év(ﬁ{ Do
Duration: (minutes e Sample Appearance: Ss// 7% Jé/‘ﬂfm
~7 P,
Rate, gpm: 4 A0  |Comments: l}»g,}\,cﬂ /(({4/{5) ﬁ«k} Mau

Volume purged:

Duplicate collected?

%”j:/. pump 29 munges  bedore ca/éJ/&) Sttau s

Sample collection by: K Sj

CO2- Mn2- Fe (T)- Fe2-

Others present:

Well condition:  6EBD

MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

VOC- Z semi-volatile- general- nutrient- cyanide- DRO-  Sulfide-
oil,grease- bacteria- totai metai- filtered metai- methane- fitter-
others:

* Measurements are referenced from top of riser pipe, unless otherwise indicated.



- Barr Engineering Company

BARR Field Log Data Sheet

Client: £ everal M, [M< Monitoring Point: 02

Location: Date: 12-10-0/

Project#: 22,/272- /67 Yo( /1O 2 | Sample Time: /) 3S

GENERAL DATA STABILIZATION TEST

Barr lock: YE'S

Casing diameter: vd i @2 pH Eh 0.0. | Appearane
rosaraens | /b ey | 12| gsy [ 708 190 | 3.72) e
Static water level:* %873 /0‘/0/72}_ /. 9 7;5 7.27/ /39 | 2.8 | tharins
Water depth:* 213 logy‘iO?_ /. Z NS |7 29 143 2.57| cloaria
Well volume: (gal) /8 ’”Q’//og&1 /L] 459 |7 33 /’7'17 2. 3% &é.a;
Purge method: ﬁL/(ca)/u/ ”3'{/ 26 | 1.5 7{,’(, 7:351 150 | 2.18| cley,
Sample method: brah ~

Start time: 011 % odor:  Hone %fﬂd@/

Stop time: /{ ?)l/ Purge Appearance: %}, . cé;w&/ A/M
7

Duration: (minutes) /’Z‘ ; Sample Appearance: 5/«74‘741 Oéjuﬂy
Rate, gpm: / Comments: /O - /S /a./,wa(g d/(;la' 57‘{/'/1'{]

Volume, purged: 1T ¢ 'ILL Wzg—or 61743/? Mu/e/ Star et 1[/074/ " - Se *7

Duplicate collected?

7 dmo"( brown— ra fc//ua/‘awc.u < /jp-u /n el
Ceay tny & (o.b =
Sample collection by: KSJ CO2- D Mn2- Fe(T)- Fe2-

Others present:

WELL 'NSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form)

CASING & CAP: v COLLAR: v LOCK: 4 OTHER:
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

vOC- 2 semi-volatile- general- nutrient- cyanide- DRO- Sulfide-
oil,grease- bacteria- total metal- filtered metal- methane- ﬁltér—
Others:

*Measurements are referenced from top of riser pipe, unless otherwise indicated.

P:\23\19\268\LTF\FieldLogDataSheet-LTF.doc
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Barr Engineering Company

BARR Field Log Data Sheet
P
Client: Q'M &fﬂx/ M,'//S Monitoring Point: 0=
Location: ‘ Date: /2 - (D - //
Project #: 23/57 169 Yo (102 Sample Time: /2 7 o
GENERAL DATA STABILIZATION TEST
Barr lock:
Time/ Temp. Cond. Turbidity
Casing diameter: fl Volume °C @25 pH Eh D.O. Appearance
7.'7/
Total well depth:* .0 | /43,011 14 J.20 | -29 | 206 oo
127 -

Static water level:* ?.5(-49 ?’ ! r;gq‘ [2.- o| ¥ 7/5 7 /13| -2912.7% C/(ém’

12 / 7
Water depth:* T }lq 12. 0 l/?’? £.09 |+ 7 Z ﬂ/ (/[@1/

l2’5,}/ - g 45 Z | 2.29 leor
Well volume: (gal) / L/y 3bg| /2.9 6/"/ 7. / : c

T J
Purge method: DQJ( ,-/duﬂ
Sample method: &[ﬁ,b
Start time: /155 Odor: Mohe_ o(ejed(,%
Stop time: / 7 % 7‘ Purge Appearance: wa/
Duration: (minutes) ‘/ 3. Sample Appearance: M
Rate, gpm: /f/ 2 Comments:
Volume, purged: r. 4P -‘a;f
. \J

Duplicate collected? -
Sample collection by: /< T co2- Mn2- Fe(T)- Fe2-
Others present:
WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form)
CASING & CAP: vV’ coLtar: V7 ock: vV OTHER:
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:
VOC- z—- semi-volatile- general- nutrient- cyanide- DRO- Sulfide-
oil,grease- bacteria- total metal- filtered metal- methane- filter-
Others:

*Measurements are referenced from top of riser pipe, unless otherwise indicated.

P:\23\19\268\LTF\FieldLogDataSheet-LTF.doc
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Barr Engineering Company

BARR Field Log Data Sheet
Client:  Gaoqerad M (s Monitoring Point: < j
Location: Date: [2-10-0 ]
Project# < 3/2 1-/69 0! (02 Sample Time: ‘3 x/o
GENERAL DATA STABILIZATION TEST
Barr lock: ‘/E S
Casing diameter: 5/ vglz‘;/e T%rgp. %’g_% pH Eh D.O. Q;Jégig;yge
Total well depth:* é % I}EZ%‘%}J [C.0 ?80 . 70? -—”'—( I.cg[ hlenra
Static water level:* 30. ‘{(’ 3’(1 25 |tz T / _7 00 | (23 | I. 11| cleay
Water depth:* 335 [3l§///0q, 12-1 7@7’ 6-13|-137 -73 04-4/
Well volume: (gal) 27/ 133043Z§ 12.1 7(;3 é%‘i "/3’-}- ‘ 87. C/(Lav‘
Ao J 1337 7
Purge method: y) ,cﬂ( /~'>1f/;l 12.]] Jko (.87 -4y &l clegr
Sample method: (DQA

Start time:

1257

Hone chofeed e

Odor:

Stop time:

/330

Duration: (minutes)

237

-Purge Appearance: A“]m. - o[rno&, é/‘M/WK &é_,y.
~/ 7
Sample Appearance: 0&4]’

Rate, gpm: Comments:

Volume, purged: / ja,(

Duplicate collected? M -

Sample collection by: l‘( SS CO2- Mn2- Fe(T)- Fe2-
Others present:

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form)

CASING & CAP: / COLLAR: / LOCK: OTHER:
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:

vOC- ‘7/ semi-volatile- general- nutrient- cyanide- DRO- Sulfide-
oil,gre:ase- bécteria- total metal- filtered metal- methane- filter-
Others:

*Measurements are referenced from top of riser pipe, unless otherwise indicated.

P:\23\19\268\L TF\FicldLogDataSheet-LTF.doc
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Barr Engineering Company

BARR Field Log Data Sheet
I
Client: 2, ral M 15, Monitoring Point: 9
Location: Date: 12-10-0|
Project #: A 3/2? (69 ‘/O/ /0 T Sample Time: / 4/30 -
GENERAL DATA STABILIZATION TEST
Barr lock: ‘/ES
Time/ Temp. Cond. Turbidity
Casing diameter: y Volume °C @ 25 pH Eh D.O. Appearance
Total well depth:* L*0 )Wb/gébs, 1Z.¢ | 750 (93 | -13F| .37 Clea,
Static water level:* 32-38 142%03 {Zg 7‘52. éﬁO ‘/L{? 4 C@/‘
Water depth:* 30 4 ;tfzS/oo?' /2. S 75 2 ¢ % ; - /'7,8 . ’5 deo(
Well volume: (gal) Zo
Purge method: DJ‘CGJI‘U/
Sample method: éfd/b
Start time: / f/o / Odor:  Yrme M@QIJ
Stop time: /f/‘lr (A Purge Appearance: clar
Duration: (minutes) 25 Sample Appearance: O(LA/
Rate, gpm: ‘/ Comments:
Volume, purged: /00 ‘jﬂ(
Duplicate collected? -
Sample collectionby: K ST CO2- Mn2- Fe(T)- Fe2-
Others present:
WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form)
CASING & CAP: v COLLAR: v LOCK: OTHER:
MW: groundwater monitoring well WS: water supply well SW: surface water SE: sediment other:
vOC- Z semi-volatile- general- nutrient- cyanide- DRO- Sulfide-
oil.grease- bacteria- total metal- filtered metal- methane- filter-
Others:

*Measurements are referenced from top of riser pipe, unless otherwise indicated.

P:23\19\268\LTF\FieldLogDataSheet-LTF.doc




Barr Engineering Company

BARR Field Log Data Sheet
Client: b esenral M ills Monitoring Point: /0
Location: Date: /2-/0-0(
Project #: 22/7,7 169 yo{ ]O T~ Sample Timf,: ) /52 5

GENERAL DATA STABILIZATION TEST T

Barr lock: \/F;S
Casing diameter: vToilr:;/e T?(r:‘p' %”5‘% pH Eh D.O. Agé’é'iir‘ifﬁyce
Total well depth:* 69 /soé/qu, 1S | 70¢4= | 7.124-48 B b
Static water level:* 20.29 ’gob/aoi, /NS | /oo | F.a3| -1l S clay
Water depth:* 28,7 Is! }//z Sa.| //. s | /0¢ F1b6.797| -1 5Y| cles,
Well volume: (gal) 25 [520//507 1/ 5 /0(;/ 1Y F | LT cle.,
Purge method: De,a( lC. (,{Le/
Sample method: g(\q/i
Start time: /Y| odor.  Iome Aletod
Stop time: /S20 Purge Appearance: A leq s
Duration: (minutes) 3% . | sample Appearance:  (L24/
Rate, 3pm: 7/ Comments:
Volume, purged: /50 j@/
Duplicate collected? —
Sample collection by: /{ <9 cOo2- Mn2- Fe(T)- Fe2-

Others present:

WELL INSPECTION (answer for each category, state if lock replaced, detail any repairs needed on back of form)

CASING & CAP: v COLLAR: v LOCK: / OTHER:

MW: groundwater monitoring wel( WS: water supply well SW: surface water SE: sediment other:

VOC- 2 semi-volatile- general- nutrient- cyanide- DRO- Sulfide-

oil,grease- bacteria- total metal- filtered metal- methane- filter- o
Others:

*Measurements are referenced from top of riser pipe, unless otherwise indicated.

P:\23\19\268\LTF\FieldLogDataSheet-LTF.doc
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BARR ENGINEERING COMPANY
METER CALIBRATION SUMMARY

éwéfa,( M(‘({_S

MCS-1

PROJECT
Meter type Date Time .’I'cmpcmnnc ' Standard Meter Slope Conductivity
and number C Used Reading Redline
Ys( §S¢ |/2-§-01 | o0B20 /9.3 _|7/10 |7.00/im0 — —
[(Z2-bo] | 08Y3 /S 7 2//0 |Foopoo| - —
J2-7 01 /6 Y2 /3. ¥ /10 7.00//0.0p - -
IZ-/o-ol| 69/3 ¢S | 7//0 | Joo/rpa) — -
Conductivity Date Solution Used | Cell Result
Cell Check [2-5-0( | /000 tuwbos] 7902 anhos

OB,
ORP Probe Calculation
Check
P31+,- 10mV @ 25C
[231mV = Display Value + [(Display Temp. - 25 C) x (1.3 mV)i
WEATHER CONDITIONS
Date Wind - 1 Wind Temperature Cloud Commeats
Direction Speed F Cover
/2-5-0] 2/ S -200pR $0-58 |ovweasT| (faiun ,dr,z24
(Z-6b-0f N §-/0 WU 90 .38 |oySragy '
(2-3-0f W S-1y mph| 35-Y0 Clar
(2-10-0f Wy o-(0wph| 2S-3S | rlpar
Comments:

b
*~

74



Chain of Custo dy Number of Containers/Preservative
- Project Manager:
4700 West 77th Street —~ St T
BARR Minneapolis, MN 55435-4803 - ~ 1B L TF
e (612) 832-2600 g- —~ o 'E’; < 8 - g Project Contract:
Project Number 5 &lE|S é 4B % % IS &5 é kD 5
— -~ B0 2 1la i~ |~ = ~ )
Zl;|/|2|77|_|/|(o|j____ % %55% %%%%AE‘ 53:5 :*lg % 8Laboratory:
Y, oo| so| © | 2 ; < E N 5] 3 d "O‘ Y ) -
N, 13443 Mawx | Tyoe |0 |5 |2 |3 [2(E125 18 318 S1E gﬁa S TR 1 ATR [y
Samol Collection | | || [&l |E[2|E1Z|5[E[2]E Kl Tlele|&|& SIEdE] Z| Remarks/
Idenztliririlga%ion ; SiEElE glolE|3 EE 2 % § § =358 § E Ol%| B "d{ Analysis Required:
Date | Time | 2| 21 5| 5| S| S| 2|2 (3@ [A|S |02 B |E [Z|5|F|&] |E|3]E &
L MG Ysar ] L 2 2l /157 2 Voe's
v 2
2. [Mb' Z / 2 \
v
3. W09 / A 2
s W10 l Ve s Z z
s. EfF . d Z z
7. Wit v ¥ vl yA I
L / Z 74~ |
9. M- Al NG ]
v
0. F3-] h \ L 7 Y
il.
12.
13.
14. )
15.
16. ) | .
A Relingqtished By: ate- Time | Received by: Date Time
T O o | P
g <4 Reﬁg,lluiv\hed f}y: Date Time | Received by: Date Time
Rermpfarks: i .
Iygi gglrnples VIADAir Fmght&ed Exp. DSnmpler Alr Blll Numbcr: .
X2l 2J%&C 729

Distribution: White-Original Accompanies Shipment to Lab; Yellow - Field Copy; Pink - Lab Coordinator




H:RLG\STOFORMS\CHAINCST.CDR

- Chain of Custody Number of Containers/Preservative
" ’“[ ﬁ\ ~ « | Project Manager:
4700 West 77th Street N S| A2 3 - S
BARR Minneapolis, MN 554354803 alsl 1~Z|318] (3] |~ 218 £ WIDB
semmmemms (052) 832-2600 sinlolWlg) ol <) |D 13 St oleis =
. 2|z 12115 SI3IE « 2 Olg = [ Project Contact:
Project Number ole goé 2131491, ° o 1<l ., 8
2 2 s HHESE R HA L AR SRR EE > WOS
Zx /I/“L_Z7|-—1,1(91‘1VY|'O|[r 1’ 10:2 3537:25%588[:\]: —2 SEO O | Laboratory:
.. 15360 Matrix | Type icﬁﬁgjvgufv ﬁ.qn:)ogcig 2 ’797,,;14;/1"("2'5{\
Collection | & N EE HEEEE RN E R E Remarks/
Sample ) =slalzlzla =5 ololRl=Elzl= o = | Remarks
ifieati . §=EEEU%EEE-2S§\§=O“-E—=EUU?E 2 | Analysis Required:
Identification Date |Time % | 3|0 |5|0 [O]5 5|4 |2|8|0|T|z|S|&|a|a|Z|S|= B3] S Y a
e '
1. 202 /zfnp) | v | |2 2 L1572 Va's
) / v
2.  20% | z 2
. B (wm4) v V] 2 2
5 10 v v VA pa
6. M-I d 111 |2 2 \]]/
7. FB-| v % z Z
8
9
10.
11.
12,
13.
14,
15. ~
]6' . . -
Sampled By: Relipgtished By - /ZD/a(je o Time | Received by: Date Time
’ £ e 2149 A A" . - "
ﬂy{(ﬁ(&hed iBy: o ) Date Time | Received by: Date Time
]
Samples  [T] A Frcigw:ed. Exp.[_JSampler Air Bill Number:
5 Sther 212049 2%(7 30

Distribution: White-Original Accompanies Shipment to Lab; Yellow - Field Copy; Pink - Lab Coordinator Rev. g8/L/01



Chain of Custody

Number of Containers/Preservative

H:RLG\STDFORMS\CHAINCST.CDR

- 4700 West 77th Street E; ~ ;; AE g o Project Manager:
Minneapolis, MN 55435-4803 al o —~| Z = 2] - =4 jB
w ,_(95;2)“193[;3600 5 g 2ISIE E ﬁ‘ .A:N © 2 —‘(5" 2 3 . w
Project Number ; .2 §° é £ E ::1 “S" : % ) - E - é Project Co:zjﬂa: 6
‘ L HESIMEE RIS ek MEEGE
ZI?J/I Z7| . ‘|é |7 L \ADI/ b | 11042" g‘) =l 'u;’ = ;5: % Zeid| g E olslo g 5 Laboratory:
15358 . 515123 |5122 L 18218] 1|5, ]3] ~ '
o oL Matrix | Type 1,)o|Sls| 25| o|5|wlE| o] [5|E|2]12] |5 2 TQ(- MATR X
ion |w| |l lal |ZIE12]=]3| 52|28 =Sl e
Sa!n.ple‘ Collection % _l5lsg g. o i E 3 % ) 2|5 j O E = E = E d o § = | Remarks/
Identification Date | Time |= | S[S[S(S B3 (212lalol3|216 SS EAS B ale é Analysis Required:
. [ }

Ll NSo |V d Z \ Z Lfs] 2 yoec's

2SS A | s 2 \ z n

3. TT v v Z h Z L

4 YU 7 Y Z Z [

J

5. Q ’ 4 z /

6, (Y / / 2 2 7

7. /Z J’ Y / 2 z T

o 7 kool [V 2 z |

9. e v v B2 Z

10. 4 v / |7 2

oW v / 2 2

2. Q6 v /| / Val z

520D 210 A1 ‘\ z |

‘ V] | - '1

14, Hw{%l Vo Vi yA ; yl \

s Terl . y A7) l v

16. '

Sampled By: - R;lgfqtfishcd Byt /. Date Time | Received by: Dat Ti
V J‘JL‘ ] - £ 44 '-h MW/IQV jz -?aO/ ae me
rﬂz /m AN he S Ser——" %nsh@ By Date Time | Received by: Date Time

Rerfiarks: ;hi rld VlADAjr FrcighmFed. Exp.{]Sampler Air Bl" Number:

Other ('62{ Z 0‘7/ gc’q -7>C'

Distribution: White-Original Accompanies Shipment to Lab; Yellow - Field Copy; Pink - Lab Coordinator
|

Rev. 080101




Project:

Project number:

FIELD DATA SUMMARY

GENERAL MILLS

23/27-169Y01102

Field Staff: =~ Kim Johannessen

Monitoring Conductivity

location Date "l(‘zl(l:l)p 25@0C pH ( nf;ll\lf)
109 |11-15-01] 12.8 1458 | 7.19 44
110 " 13.1 1521 7.02 735
MG-1 " 12.1 1112 | 7.22 30
MG-2 " 12.6 1046 | 7.32 | 174
EFF " 13.8 1492 | 799 | 84
111 " 13.9 1422 | 7.12 | 178
112 " 13.1 1623 | 6.88 | 173
113 " 12.9 1689 | 6.84 | 171




BARR ENGINEERING COMPANY

METER CALIBRATION SUMMARY

MCS-1

PROJECT _Ganerad M(s
Meter type Date Time Temperature ~ Standard Meter Slope Conductivity
and number c Used Reading Redline
sl (-1S-o1 | 1z05 183 | ¥flo |7 (lo.
Conductivity Date Solution Used |  Cell Result
CellCheck | ([-/$-Ol | 1006 wuhas| /¢ D pahs
Er_' b
ORP Probe Date Temp. ORP Reading | Calculation Result ,
Check Jts-ot] /3.8 zZ3% 724 |
231+~ 10mV @ 25C ]
31mV = Display Value + [(Display Temp.-25C)x (1.3 m
WEATHER CONDITIONS
WEATHER CONDIZ
Date Wind - Wind Temperatore Cloud Commeants
Direction Speed F Cover
[l-15-0( Ssé S0 mp 60-65 Fo7

Comments:




Project:

FIELD DATA SUMMARY

GENERAL MILLS

Project number: 23/27-169Y01102

Field Staff: =~ Kim Johannessen

Monitoring Conductivity

el LS e || aw
109 |8-30-01 13.1 1607 | 6.95 28

MG-1 " 12.7 1212 | 6.95 14

MG-2 | " | 132 | 1146 | 6.80 | 78
EFF " 13.5 1220 7;80 35

W11l " 16.2 1633 | 6.75 80

WI113 " 14.4 1791 | 6.70 87




Chain of Custody

Number of Containers/Preservative

- 4700 West 77th Street :-_: A § Q% o REN I é Project Manager:
BARR %:Inzrseasgozhzk (%N 55435-4803 E 5 :E: 8 =) :?; i ~ ::z, - 8. g é é _ /( / ‘jB
Project Number ) 0 Z- :_: -‘E’ g’ é";j § i‘; 9; ; g 'g EE: :‘. <l 2 8 rolect CODZ; 6 <
23,27~ .9 B ool 2= 25 150E S0 (5T (o|E S [ Caborarory
- 1081 Matele | ¥Pe Zﬁ%ﬁg?g%gé:agé ,%L;—E: 2. 7V/Mf77—/€,/,{/
Sample Collection | ~l18le AR E E E 3|2 8 glEIS|O E HEIEIREIE g S | Remarks/
Mentification | pare [ Time £ | 3|3|5|S [S2|2|8| 24| 8|6]2 82| 2 A 18| [E|3E & | Analysis Required:
L 41109 EH-o 41 1 2 z LIST z Joc '«
2 Mb- / 2] Z 1
B M (n - j yi Z L
4, ol e Z L
syl UMP) Z z
6. [dI13 Z Z
7. M- 117112 Z
8. FA -/ 4 IRrA Z ] L
0. TH -\ / J A i ] N
10.
1.
12,
13.
14.
15.
-]§(':mp- Reli..n‘ = Ltzzd/lii;/yf 9« Date ﬁle Received by: Date Time
g (ﬁ’% A 17 5 S R&Kfﬁﬁf@j&: et gﬁt:’ Time | Received by: Date 1 Tims

H:RLG\STDFCRMS\CHAINCST.COR

Shi
Other

(Samp |ca DAn' Freigh{_YFed. Exp.[ JSampler

Air Bill Number:

Tie—jbuti-~- “Vhite “-~inal * --~mpa—-~~ Shipr---* to F-*- Yello—

Sield ~--y; P Lat ~-~rdin---







Appendix ¢

Quality Assurance/Quality Contro|

List of Tables

Table C-j 2001 Blank Sample Dagq

Table C.5 2001 Blind Duplicate Sample Daty
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Table C-1
2001 Blank Sample Data
(concentrations in ug/l1.)

Location Field Blank Field Blank:Field Blank Field Blank! Field Blank Trip Blank Trip BIankéTrip Blank Trip Blank; Trip Blank:
Date 2/28/01 5/18/01 .8/30/01 11/15/01 1210/01 _2/28/01 _ 5/18/01 ?_5/21/01 5_8/30/01 au7/01

e ae <o
<l <10 i<lo
' <0

R TR
<10 <10

<0

1,2-Dichloroethylene, trans
1,2-Dichloropropane
1,3-Dichloro-1-propene, cis

2-He .
Acetone

Benzene e
Bromodichloromethane

Trichloroethylene

Xylenes total <3.0

-- Not analyzed.

Page 1 of 2
2/20/02 5:34 PM
PA2IN2N6RLIMS\2001 annual\5_2001annblank_012302.xls


file://P:/23/27/

Table C-1
2001 Blank Sample Data
(concentrations in ug/L)

Location ‘Lab Blank:Lab BlankiLab BlankiLab Blank:Lab Blank'Lab Blank:Lab Blank Lab Blank!Lab Blank: Lab Blank:Lab Blank:Lab BlankiLab Blank;Lab Blank; Lab Blank
Date 2/28/01 {22801  2/28/01  iS/18/01 _ :5/18/01 5/18/01 f5/21/01 ‘830/01  :11/15/01 111/15/01 :ll/15/01 z11/15/01 11/15/01 12/5/01 _ :12/5/01

Yo g
<o i<t

1 1 l ’i‘rlchloroenhane o
L1, 2 Z-Tetrachloroelhane s

TR
a<ie <o
<10 i<lo

1,2 Du:hloroethane
1,2- chhloroethylene c'

Benzene
Bromoduhloromethane o
Bromoform
ane

Chlorobenzene N
Chlorodlloromomethane

Mthlhld
Styrene o
Tetra: hloroethylene -
Toluene
_Tnchloro-ethylene

X lems total B

-~ Nctaralyzed.

Page 2 of 2
2/20/02 5:34 PM
P:\23\27\169\LIMS\2001 2nnual\5_2001annblank_012302.xls
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Table C-2
2001 Blind Duplicate Data
(concentrations in ug/1.)

lLocation MG2 MG2

Dup ?DUP

Date 22801  2/28/01

iMGEFF ‘MGEFF :RPD 11
i5/18/01 5/18/01 5/18/01 -8/30/01

Lab TriMatrix TriMatrix

:DUP

;TriMa(rixZTriMatrix

11

8/30/01
TriMatrix TriMatrix

pup

RPD 111 111 ‘RPD 8 '8
$/30/00 1171501 11/15/01 (11/15/01 {1210/01 :12/10/01

TriMatrix .:TriMatrix : . TriMatrix TriMatrix
f ‘pUP ? i Dup

IRPD

i12/10/01

4

!

12-Dichloroethylene, trans
1.2-Dichloroethane
Benzene
Ethyl benzene =~

L1 1-Trichloroethane =
Trichloroethylene e
1.1.2,2-Tetrachloroethane

Ietrgchlqrqgthx]
Toluene
Vinyl chloride

Xylenes total

<10

23

<0
<lo

i<l.0

<10

16

<o

<10

<10
<3.0

a4

o .<ko
_ <o

R
<10

<10
<lo

ko

1.0

<10

<o

<3.0

<10
<10
<10
<l.0
<10

<10
12
5<_].0
<0
<10
<10

<3.0

o ST
IR RN I N
<l0 <10

BEBR

!

i

Sum Volatile Organics

18

2.5

1.2

-~ Nct analyzed.

Page | of |
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Appendix D
Historic Water Elevation, Water Quality Data, And

Well Construction Information

List of Tables
Table D-1 Historic Water Elevation Data, Glacial Drift Wells
Table D-2 Historic Water Elevation Data, Carimona Member Wells

Table D-3 Historic Water Elevation Data, Magnolia Member Wells

Table D-4 Historic Water Elevation Data, St. Peter Sandstone Wells

Table D-5 Historic Water Elevation Data, Glacial Drift Pumpout Wells

Table D-6 Historic Water Quality Data, Glacial Drift Wells, Trichloroethene

Table D-7 Historic Water Quality Data, Carimona Member Wells, Trichloroethene
Table D-8 Historic Water Quality Data, Magnolia Member Wells, Trichloroethene
Table D-9 Historic Water Quality Data, St. Peter Sandstone Wells, Trichloroethene
Table D-10 Historic Water Quality Data, Prairie du Chien/Jordan Well, Trichloroethene

Table D-11 Historic Water Quality Data, Site Pumpout and Treatment System, Downgradient
Pumpout System, Trichloroethene

Table D-12 Historic Water Quality in Monitoring and Recovery Wells ~ BTEX

Table D-13 Well Construction Information
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Table D-1
Historical Water Elevation Data
Glacial Drift Wells
(elevation in feet-MSL)

Location 1 3 . 4 106 - 107 B - Q : R _: : U v
T
02/09/1982

0216/1982 i
02/26/1982 -
0041982 .
031771982 |

03/25/1982 )

04/01/1982 |
04/05/1982

04/19/1982 N
11/18/1982 )

ooy | IR e T T T e
0211198384296 E6d6 8BS - . 8830 . . - - -
04061983 (84344 eSS &AL - ANy .. o - - -
04/28/1983 |- S e 84025 84049 e e - '
06/06/1983 |84200  ‘837.58  .834.88 E Cosaay .
097221983 [842.67 - - gad14 .
09/26/1983 |- 83695 834.38 - .
11/11/1983 {84257 '82667  824.02 - Cgaa0l . .
01/09/1984 84349 83013 83407 83940 83736 84393 -
ol I 0. B0 - SR

02/15/1984 |- LT T - :
03281984 | - 83723 83420 83868 58413 015 83121 83389 83882 §IRl6
toisiisns _ _ /83865 84413 . 83389 83882 BIBI6
10/28/1985
12/04/1985 _ 8¢
oortssr |

07/11/1988
10/26/1988 8-
04/03/1989 |3
07/12/1989
10/09/1989

04/01/1991
09251991 |

08/13/1996
08/19/1997
10/13/1998

12/04/2001

-- Not meusured.

Page | of 2
2/20/02 5:41 PM
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Table D-1
Historical Water Elevation Data
Glacial Drift Wells
(elevation in feet-MSL)

Location W X Y : 7

02/16/1982 -
022671982 -
o3oa9s2 -
0121982 - -
0y17/1982 -

03/25/1982
04/01/1982

oves2 L LTl
0111983 - - - L
oapenosy T

06/06/1983 -- _
doiont
09/26/1983 .- -
WAVISS R
A, T T "
01/16/1984 -
02/15/1984 -
03/28/1984

10/15/198%

LBLS 800
‘81893 81133

12/04/1985
07/06/1987
04/05/1988
07/11/1988 8
10/26/1988

04/03/1989
07/12/1989

10/08/1990
04/01/1991

11/02/1992
05/18/1993

09/25/1995 181729
08/13/1996 81610
08/19/199

-- Not measured.

Page 2 of 2
2/20/02 5:41 PM
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Table D-2
Historical Water Elevation Data
Carimona Member Wells
(elevations in feet-MSL)

Location

9 10 11 - 12 ¢ 13 BB

RR

SS

ww

11/24/1981

02/09/1982|--
02/16/1982|--

03/12/1982 T

108 (1) -

03/ 17/1982

0 25/1982

03/19/1982 -

04/01/1982

11/18/1982
12/01/1982
02111/1983
02141983
04/06/1983
04/28/1983
06/06/1983
09/22/1983

09/26/1983

04/05/1982--
04/08/1982 T T
04/19/1982)--
82891

09/23/1983)33

83_8.68

83676 -

'829.18
1828.89

..“.\879 07 .

12/04/1985
12/05/1985
02/05/1986

06/06/1986

01/16/1984]83
03/28/1984/83

08/01/1986 R

83350 830,

”83059_' 3

04/03/1987} - o
07/06/1987(827.10 :827.3 :827.28 .827.26
10/01/1987(828.79 82869 82872 .8
04/05/1988182771 182785
07/11/1988(824.91 182512
10/26/1988(826.83 182698 826,
103/1989[827.13 82737 . ~
07121989(82541 182564 82559
10/09/1989827.32 827,52
05/14/1990(827.06  i827.38 . 82731 .
07/10/1990[827.92 82818 82810 827.84 182673 182720
10/08/1990182838 82859 82858 83841 187893 83778
04101/1991 3_2..8-63 82884 82883 82870 182892 182806 80787
09/25/1991 82940 82940 82915 83846 |828.55
0101992 - ‘
05/11/1992(828.87 (829,02 828.29 93 : 828,89
11/0%/1992/828.81  1828.98  829.03 . 828.23 18292 28, 9.0] (82450  [828.93 182586
OMINEDTT ST NS w39 695 IR6T)TiSnde w216 | sa7a8 60 82740 (82704
11/22/1993(829.26 829.56...828.36 182889 182953 82929 82963  1823.68  |829.50  [82950
08/03/1994|827.58 182759  827.67 82785 182694 1. - - - Tig2279 " igareo LT
09/25/1995{82976  1829.98 82996 82978  1828.18 |- - 829.95 182446 182983
Page 1 of 2
2/20/02 5:40 PM
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Table D-2
Historical Water Elevation Data
Carimona Member Wells
(elevations in feet-MSL)

108 (1)

Location 8 : 9 ) 10 11 12 13

01/03/1996 8953 -
08/13/1996 82816
08/19/1997 i831.24 -

BB RR___SS  UU

11/21/2000

11/22/2000
121042001

12/05/2001

83223

-- Not measured.

(1) Canmona pump-out well

Page 2 01’2
2/20/02 £:40 PM
PA2I2TVI6RLIMSA\2001 annual\S_2001annhH20ELem_012302.x1s



file://P:/23/27M69/L1MS/2001
file://annual/5_2001annhH2OELcm_012302.xls

Table D-3
Historical Water Elevation Data

Magnolia Member Wells

(elevations in feet-MSL)
Location 00 ' QQ T = VvV~ 7Z
03/09/1982{823.60 T T

03/17/1982)--
03/19/1982[823.60
03/25/1982{823.48

g

04/08/1982)823.72 - -
04/19/1982/823.99 -

82557 i
12/01/19828 82441 (82259 ..‘825 76

1823.57

02/11/1983(8
02/14/1983)--

182632 -
82643

06/06/1983 825.80 .

11/11/1983(825.69 82544 82344 182652 -
01/16/1984|825.46 - 82326 182032 -
0328/198482578 82561 82354 82664 8302
02/14/1985]- 822,62

10/15/1985(825.76 ‘82546 82326
12/04/1985(825.57 82539 82274 82624 83065
02/05/1986(824.74 182449 82210 182560 83005

04/01/1986/824.75 82210 82560 82965

06/06/1986/824.89
08/01/1986{524,86

10/22/1986

i
OO
2
[\
=
2
'

:821.77
182091
818.88

1821.73

04/03/1989(822.82
07/12/1989(821.66 82
10/09/1989{823.07
05/14/1990{82279
07/10/19901823.67
10/08/1990

82046 8 :
:819.38 822%6 __;_32605__
32069 82398 82820
82042

2519 182305
1824.82 1822.63
20.33

09/25/1991(825.50
05/11/1992{825.10
11/02/1992/820.27
05/18/1993/820.42
31820.28

1825.87
81729 182201 8296
;81564 182033 828,
182223

09/25/1995,
08/13/1996]8
08/19/1997|821.07
10/ 13/1998 -

12/22/1998|819.57

i

12/23/1998(827.92

12/06/1999(82105 82110 -818.23
1162000081570 181876 815,99

11/21/2000(818.70 o
1222000082621 i 82480 82107 -
12/04/2001819.80 181993 81688 ‘82223 ..
1205/2001{827.37 - 82583 82832 ...

-- Not measured.

Page 1 of 1
2/20/02 5:41 PM
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Table D-4
Historical Water Elevation Data
St. Peter Sandstone Wells
(elevations in feet-MSL)

Location 200 200 202 203

10/15/1985 -

1204/1983758.68 @ o
12/05/1985 -- 78024 -

07/06/1987760.63 777.82 :753.86 £753.43

10/01/19871760.47 779.35 (75328 75342
04/05/1988761.89 78040 753.36 175337
07/1/1988758.57 77359 175228  1752.10
10126/1988760.78 177842 (75253 175243
0403198976222 77961 15367 15357 |
07/12/1989758.96 77598 75277  \752.37

10/09/1989760.36 75270 175243

10/08/1990{759.90
04/01/19911761.75
09/25/1991]76138
05/11/1992762.57
11/02/1992076344
05/18/1993763.12
1122/1993764.00

08/03/1994760.90
12/20/1994764.19
09/25/1999763.78

75244
.01 75350
77826 75338
71837
78001 754,

08/13/1996(762.45 -

76331 77921 7
9 T8 7T
17853
1210619976497 77976 75404 753
1/16/200076575 77948 75403 ¢
12/04/2001]766.10 780.84

-- Not measured.

Page 1 of 1
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Table D-5
Historical Water Elevation Data
Glacial Drift Pump-Out Wells
(elevation in feet-MSL)

Location 109 - 110(1) 111 (2) . 112(2)

113 (2)

10/15/1988837.21 - 29.10

12/04/1988--
12/05/1985828.19 -
07/06/1987/831.26

8920
BT

10001/19871829.94 82898 81370 8i464

04/05/1988828.90 82337 80870 (8118l

LBI568
81300 .

07/11/1988831.00 82235 81535  i807.1

812,63

10/26/1988829.99 :811.68

1008719900829 63
0401199182658
0925719983056

V199482720 82941 B934 81217
1110211992827 67
05/18/1993827 24
11/22/1993

05

_____________________ 83518 8
08/19/1997/828.12

10/13/1994827.02

81562 82

81043 BIOS
81622

12/06/199%835.37

11/16/

12/04/2001|828 27 TR1283

-- Not measured.
(1) Site glacial drift pump-out wells.
(2) Down-gradient glacial drift pump-out wells.

P:A23\27\169\LIMS\2001 annual\5_2001annhH20ELgdp_012302.xls
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Table D-6
Historical Water Quality Data
Glacial Drift Wells
Trichloroethylene
[Consent Order Limit: 270 ug/L]
(concentrations in ug/L)

Location

12/16/1983

10/28/1985

12/06/1985_

0211711986
04/03/1986

06/1311986
06/17/1986 |

06/19/1986
08/05/1986
10/23/1986

11/0711986

8.

02/13/1984 |--

10/21/1985 |-
02/06/1986 |--
02/13/1986 |--
06/12/1986 |-
08/0411986 |-

08/06/1986 |--

10/29/1986 |-

07/06/1987

VTS

10/02/1987
04/05/

04/06/1988*|-

10/27/1988")--

04/04/1989

04/05/1989

04/06/198

10/09/1989

05/14/1990
05/16/1990

07/13/1989 |

1013989 |-

10/08/1990 |-

10/09/1990 |-

Page 1 of 2
3/1/0211.:30 AM
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Table D-6
Historical Water Quality Data
Glacial Drift Wells
Trichloroethylene
[Consent Order Limit: 270 ug/L]
(concentrations in ug/L)

Location

04/01/1991 |-
04/02/1991
04/03/1991.
09/26/1991 |--
05/12/1992
05/13/1992
11/03/1992
05/18/1993
05/19/1993 [--
11221993 |--
11231993 -
08/03/1994 |-

12/06/2001

-~ Not analyzed.
The 1988 analytical data has been determined 1o be unreliable due 10
laboratory equipment and method performance problems.
s Potential false positive value based on statistical
analysis of blank sample data.

Page 2 of 2
3/1/02 11:30 AM
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Table D-7
Historical Water Quality Data
Carimona Member Wells
Trichloroethylene
[Consent Order Limit: 27 ug/L]
(concentrations in ug/L)

Location

05/21/1982

0

12/17/1982

127201982

12/02/1983

12/05/1983

12/06/1983 |-

12/09/1983 |-
12/12/1983

12/15/1983

OL/17/1984

01/19/1984

01201984 |-

10/22/1985 |-

10/30/1985

10281985 1900 -

11/18/1985

11/25/1985

12/06/1985
12/09

02111986 |

12/0411985 |- . ...

wi0n9ss |

04/03/1986

04/04/1986

04/08'1986 |- -

06/12/1986 |-

06/13/1986

06/171986

06/191986 |

08/04'1986

08/05/1986

08/06/1986

08/07/1986

101221986 |-

10/23'1986

10/24'1986 |-

Ti7791086

11/01/1986

11/03/1986

11/04/1986

04/06/1987 |--

Page 1 ot 3
3/1/02 11:29 AM
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Table D-7
Historical Water Quality Data
Carimona Member Wells
Trichloroethylene
[Consent Order Limit: 27 ug/L]
(concentrations in ug/L)

Location BE____ RR sszuuzwwé_sf9i10'-11-1251321“8

04/09/1987 |1100

04/10/1987
07/06/1987 |-
07/07/1987
10/01/1987 |-
10021987 |--
04/05/1988*
04/06/1988*
04/07/1988%

10/27/19884--

07/13/1989

10/09/19
10/10/1989
12/21/1989 |-

05/16/1990

07/10/1990
07/11/19%
07/13/1990

04/03/1991
04/04/1991 |--
09/25/1991

09/26/1991
05/12/1992

05/13/1992

05/15/1992
110471992
11/05/1992
05/18/1993
05/19/1993
06/08/1993
11/23/1993
08/03/1994 |-
08/04/1994
09/26/1995
09/27/1995

08/13/1996 |-
08/14/1996
08/20/1997
08/21/1997
10/13/1998
10/14/1998 : :

12/07/1999 |{-- - <l.0 44 - 155
12/09/1999 |- _ - - 30

Page 2 0f 3
3/1/02 11:29 AM
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Table D-7
Historical Water Quality Data
Carimona Member Wells
Trichloroethylene
[Consent Order Limit: 27 ug/L]
(concentrations in ug/L)

UU WW_ g ¢+ 9 & f0 11 - 12 13

108

Location BB RR SS

12/21/1999 |-

111772000 |- ..
11972000 3~ ..
11/21/2000

12/05/2001

12/10/2001 -

-~ Not analyzed.

*  The 1988 analytical data has been determined to be unreliable due 10
laboratory equipment and method performance problems.

s Fotential false positive value based on statistical
atalysis of blank sample data.

Page 3 of 3
3/1/02 1129 AM
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Table D-8
Historical Water Quality Data
Magnolia Member Wells
Trichloroethylene
[Consent Order Limit: 27 ug/L]
(concentrations in ug/L)

Location

00

T \AY

Q0 7 14

05/17/1982

06/09/1982

12/10/1982 |--

12/15/1982

12/17/1982 |°

03/22/1984

10/22/1985

10/28/1985

10/30/1985 |-

04/

04/02/1986
04/03/1986 |-
_(_)4(04/1986 -

12041985 |-

oon1sss |
06/18/1986

06/19/1986 |-

08/05/1986 |-

08/07/1986 19

10231986 132

04/05/19884--

04/06/19884 160

04/07/19884--

07/13/1988%20
10/27/1988%34

10/28/1988"--

04/04/1989 }-- -
04/05/1989 |-- 37

04/06/1989 |90

0711989170 i

071411989 |- i

10/09/1989 |--

10/10/1989 |67

05/15/1990 |-- -
05/16/1990 158 134
07/10/1990 |-- -

07/11/1999 |- .

07/12/1990 |62 i
10/09/1990 {30 -

04/01/1991 |--

04/03/1991 15.1

04/04/1991 |-- -

09/26/1991

Page 1 of 2
3/1/0212:55 PM
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Table D-8
Historical Water Quality Data
Magnolia Member Wells
Trichloroethylene
[Consent Order Limit: 27 ug/L]
(concentrations in ug/L)

Location

QQ . TT vV ' 727 i 14

05/13/1992

% i
05/14/1992 ‘

06/01/1992
11/04/1992

11/05/1992 |--

05/18/1993 |-

ONI9/1993 411 .

11/22/1993

11/23/1993

08/03/1994 }--
09/25/1995 - .
09/27/1995 |--

08/13/1996 |--

08/14/19%6 }-- .
08/21/1997 |- ...

10/14/1998
10/15/1998
11/12/1998 |-

12071999 |-

12/08/1999 |-
11/16/2000 |-
11/17/2000 |-

12/052001 |- -

12/06/2001 |-.

--  Not analyzed.
*  The 1988 analytical data has been determined to be unreiiable due to
laboratory equipment and method performance problems.

Page 2 of 2
3/1/02 12:55 PM
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Table D-9
Historical Water Quality Data
St. Peter Sandstone Wells

Trichloroethylene
(concentrations in ug/L)
Location 200 3 201 - 202 ¢ 203
10/30/1985 |--
11/07/1985 |1
11/25/1985

12/05/1985
12/26/1985
102/06/1986
02/11/1986

04/03/1986
04/04/1986
06/13/1986

08/05/1986 1-- .

10/05/1987 |16
04/07/1988
07/13/198843:

07/14/1989
10/10/1989
05/15/1990
05/16/1990
07/11/1990
10/09/1990
04/04/1991.
0972671991 |77

05/19/1993
11/23/1993
12/20/1994
09/26/1995

08/13/1996
07/02/1997
08/20/1997
12/23/1997

10/14/1998

12/09/1999 130 Az i<1O
11/16/2000 |<1.0 - <10
12/07/2001 |6.4 - e

12/10/2001 |- - <10

-- Not measured.
The 1988 analytical data has been determined to be unreliable due
to laboratory equipment and method performance problems.
*  Estimated value, QA/QC criteria not met.
s Potential false positive value based on statistical
analysis of blank sample data.

Page 1 of |
3/1/02 11:32 AM
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Page 1 of 1
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Table D-10
Historical Water Quality Data
Prairie Du Chien/Jordan Well

Trichloroethylene
(concentrations in ug/L)

Location HENKEL

10128/1985 |71

12/06/1985 |44
021271986 148 ...
04/11/1986 | OFF

06/19/1986 | OFF

08/05/1986 {54 ..
11/10/1986  [6.9
04/07/1987 7.1

07/06/1987 20

10/01/1987 6.7

04/06/1988* {13
07/13/1988* 1.5

04/04/1989 |12

07/24/1989
10/13/1989

0926191 18
05/15/1992
11031992

05/19/1993
11/23/1993

08/04/1994
08141996 |92
08/21/1997
10/15/1998

12/08/1999

120072001

-- Not analyzed.

s Potential false positive value
based on statistical analysis
of blank sample data.

* The 1988 analytical data has
been determined to be unreliable
due to laboratory equipment and
method performance problems.
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Table D-11

Historical Water Quality Data
Site Pump-Out and Treatment System
Downgradient Pump-Out System

Trichloroethylene
(concentrations in ug/L)
Effluent |
Location __|Discharge (1)! Influent (2): 100/50 (3) *MG-Effluent (4
11/07/1985 {160 -
11/18/1985 |-- 1200 13
11/25/1985 |- 970 6.9
12/04/1985 |-- 690 6.1 )
12/05/1985 |140 - - =
12/09/1985 |- 870 12 __
12/17/1985 |- 670 65 o
01/13/1986 |-- 1100 17 N
0207/

06/12/1986

04709/
07/06/1987

08/07/1986 1350 . ... 870,
10/29/1986 610
03/27/1987

01/12/1988 4300

04/08/1988 4210

370 LS
600

1028/1988 464
11/09/1988 H--

04/06/1989 [200
07/13/1989

07/14/1989

10/10/1989 |
12/21/1989

01/16/1990

05/16/1990

05/17/1990

07/11/1990

07/12/1990

10/09/1990

10/10/1990

01/11/1991

04/01/1991

07/11/1991

09/25/1991

01/03/1992

08/26/1992

11031992 |10 450

0316271993 {130 - - )
03/08/1993 |- 270 <0.50 -
05/19/1993 |82 450 h <0.50 by
08/23/1993 |83 530 <050 13
11/23/1993 |78 630 <0.50 24

PA23\27\69LIMS\2001 annual\5_2001annhTCEdownp_012302.xis
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Table D-11
Historical Water Quality Data
Site Pump-Out and Treatment System
Downgradient Pump-Out System

Trichloroethylene

(concentrations in ug/L)

i Effluent
Location Discharge (1): Influent (2)}' 100/50 (3) ‘MG-Effluent (4)
03/08/1994 [140  isa0 <05 25
06/09/1994 {60 1430 {<0.5 3
08/04/1994 |58 310 <0.5 7
12/20/1994 400 1<0.50 |18
03/31/1995 |93 650 7.6 126
05/25/1995 20 125
09/29/1995 0.63 ‘15
12/27/1995

03/11/1996 |63
07/02/1996 |77
08/13/1996 140 400
11/04/1996 159 ... 3700
02/27/1997 [89
05/05/1997 190
08/20/1997 182
12123/1997 164
01/27/1998 |56
04/16/1998 {521 ..
0827/1998 11252 .
10/13/1998 |59
01/13/1999 |74
06/25/1999 |64
08/11/1999 |--

04/26/2000
09/12/2000
11/27/2000
02/28/2001
082001 |15 230
08/30/2001 |--
11/15/2001

-- Not analyzed.

(1) Flow rate weighted composite sample (pump-out wells 111, 112, and 113)

(2) Flow rate weighted composite sample (pump-out wells 108, 109, and 110
from 1985 to 1993, pump-out wells 109 and 110 from 1994 to present).

(3) Effiuent from treatment system. NPDES daily limit: 100 ug/L and NPDES
annual average limit: 50 ug/L.

(4) Flow rate weighted composite sample (Effluent from site pump-out wells
MG and MG2).

* The 1988 analytical data has been determined to be unreliable due
to laboratory equipment and method performance problems.

h  EPA sample extraction or analysis holding time was exceeded.

Page 2 of 2
3/1/02 11:29 AM
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Table D-12
Historic Water Quality

BTEX Recovery and Monitoring Wells

General Mills
(concentrations in ug/L)

ISRV

~ 02/06/1986

:12/12/1983

..................................................

102171985 |<10

:02/06/1986

Benzene: Ethyl |Toluene! Xylene m-; Xylene m & { Xylene o-{ Xylene o & ;?Xylene p-; Xylenes
; ! benzene p p ! { total

Location. Date : Dup E
1 104/05/1982 [<02 i <0.2 - - <02
1 aonyiges <53 - G0 - . - : <02
1 110/28/1985 <1.0 - 1.6 - - - - - 785
1 102/13/1986 <1.0 -- <1.0 - -- - - - <1.0
1 02131986  [<10 i~ <10 - - - - - <1.0
1 06/17/1986 <10 - 185 - - - - - <1.0
1 10231986  |<1.0 - <10 - = o __ 10
2 104/05/1982 54 o <02 N - - : - 44
2 12/12/1983 550 - 310 i - - - - 480
3 j0a0snesy
3

06/13/1986,

12/05/1983

04051982 102

:02/13/1986

_106/12/1986

110/29/1986

$10/29/1986

104/05/1982

... J2/06/1983

110/23/1986

01/03/1996

{12/05/1983

109/26/1995

08/20/1997

$12/09/1999

1205/1983

110/27/1988

109/27/1995

-08/20/1997

'12/07/1999

1097261995

12/12/1983

i<4.5

06/1986

1<0.50

[08/20/1997

:1<0.50

105

12 2211999 <10 i <1.0 . A Y
13 03/07/1984 <025 - <03 - - - - - <03
13 05/16/1990 <10 i <10 i - - " = <10
14 10/15/1998 <05 I 06 - <1.0 <0.5 - . o
14 10/15/1998 DUP|<0.5 - <05 - <1.0 <0.5 = - __

Page 1 of 10
3/1/02 12:55 PM
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Table D-12
Historic Water Quality

BTEX Recovery and Monitoring Wells

General Mills
{concentrations in ug/L)

Location

Date Dup

Benzene: Ethyl

benzene

Toluene: Xylene m-! Xylene m &
N |

Xylene o-

Xylene o &
P

Xylene p-

Xylenes
total

12/08/1999.

<[40

.104/28/1983

104/15/1983

18000

,12/12/1983

04/28/1983

12/12/1983

10/28/1985

02/12/1986.

06/18/1986

 106/18/1986

11071986

11/02/1983

03/17/2000? PR DS Sn A

11/27/2000

02/28/2001

l04nenses

08/27/1998

10/13/1998

01131999

:06/25/1999.

03/1772000

111/27/2000

..........................

102/28/2001;

104/16/1998

108/27/1998

10/13/1998

1017131999

06/25/1999,

03/172000

11/27/2000;

02/28/2001:

04/16/1998

08/27/1998

{10/13/1998

101/13/1999

106/25/1999

06/25/1999 DUP

12/06/1999

11/27/2000.

02/28/200%

105/19

108/27/1998

10/13/1998

01/13/1999

06/25/1999

Page 2 of 10
3/1/02 12:55 PM
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Table D-12
Historic Water Quality
BTEX Recovery and Monitoring Wells
General Mills
(concentrations in ug/L.)

Benzene! Ethyl !Toluene!Xylene m-: Xylene m & {Xylene o-i Xylene o & !Xylene p-i Xylenes

¢

{ . benzene : P P total
Location: Date  Dup : :
113121061999 <20 i 20 i RO o - k60
13 o200 <10 - <0 - _ _ a0
113 ;11/27/2000. <1.0 - <l.0 - - -- -- <3.0
113 02282001 [<20 - <20 - peT b <6.0
00 11071985 |<i0 i <10 i - - - <10
200 104/09/1987. <0.5 : <0.5 <0.50 - <0.50 <0.50 - <0.50
200 07061987 |<10 <0 <10 - a0 -

10/05/1987 <10 <10 <10 <1.0 -
10/05/1987 1.0 <05 <05 - <0.5
05/16/1990 : -
{05/16/1990
1127201994

09/26/1995,
120/1997

. 7

201 :04/07/1987:
201 :08/20/1997
202 02/06/1986
12/23/1997
~112/09/1999

{12/09/1999. DUP
:08/20/1997
 112/09/1999
04/05/1982 1<0.2
i04/05/1982  [<0.
200603 {04/05/1982
200815 :04/05/1982
223839 104/05/1982
A 06/24/1981;
A 04/28/1983
A 112/15/1983
B 04051982
B 12171982
o
B
B
B

12/16/1983
:10/28/1985
:02/17/1986
'06/17/1986

....................................................................

B :11/07/1986

B 104/09/1987
BB 106/09/1982
BB 112/20/1982
BB 112/15/1983
DIB 110/31/1985
DIB {11/01/1985
DIB  {11/01/1985
DIB 11/02/1985;
DIB 11/02/1985
DIB 11/02/1985
DIB 11/03/1985
DIB 11/03/1985

Page 3 of 10
3/1/02 12:55 PM
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Table D-12
Historic Water Quality
BTEX Recovery and Monitoring Wells
General Mills
(concentrations in ug/L)

Benzene;- Ethyl |Toluene;Xylene m- Xylene m & ;Xylene o-! Xylene o & ;Xylene p-; Xylenes
: | benzene P ! p total
Location! Date : Dup : : :
DIB  111/04/1985 ) Q0 : - <1.0
DIB  :11/04/1985 1 - i
DIB  11/22/1985 . S L . <10
b8 Tniaviess <o : <10
bs ™~ Toeuis - AT - Y
DIB  02/05/1986 . - . ; <1.0
DIB 02/13/1986, 0 - . f 1.40
DIB 02/14/1986 T - e - <1.0
DIB 02/16/1986 . . 1.40
DIB 1021771986  |< : : |
DIB  102/18/1986
_______________ s
DIB 10212011986
DIB 102/21/1986
:02/21/1986

DSCHRG; 11/07/1985,
DSCHRG 02/07/1986
DSCHRG 06/12/1986 |
DSCHRG: 10/29/1986
DSCHRG: 04/09/1987:
DSCHRG: 10/02/1987:
DSCHRG: 04/08/1988
DSCHRG: 10/28/1988
DSCHRG 04/06/1989
DSCHRG 10/10/198%
DSCHRG: 05/16/1990
DSCHRG!10/10/1990 |
DSCHRG 04/01/1991 |
DSCHRG:09/25/1991:
DSCHRG: 05/15/1992:
DSCHRG: 11/03/1992
DSCHRG:05/19/1993
DSCHRG: 11/23/1993
DSCHRG:!03/08/1994
DSCHRG! 06/09/1994;
DSCHRG 08/04/1994
DSCHRG:12/20/1994
DSCHRG!03/31/1995
DSCHRG; 05/25/1995
DSCHRG: 05/25/1995
DSCHRG 09/29/1995
DSCHRG 12/27/1995
DSCHRG:03/11/1996
DSCHRG:07/02/1996
DSCHRG: 08/13/1996
DSCHRG: 08/13/1996
DSCHRG: 11/04/1996
DSCHRG: 02/27/1997
DSCHRG; 05/05/1997 R =
DSCHRG! 08/20/1997 <10 i <10 - <10 <1.0 - - -
DSCHRG!08/20/1997.DUP|<1.0 - <10 i <10 <10 - - -
DSCHRG!12/23/1997 <10 . <10 - <10 <1.0 - - -
DSCHRG 12/2¥31997.DUP|<} .0 - 12b - <1.0 11 - - -
DSCHRG:01/27/1998 <10 i <10 - <1.0 <1.0 - - -

Page 4 of 10
3/1/02 1 2:55 PM
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Historic Water Quality

Table D-12

BTEX Recovery and Monitoring Wells

General Mills
(concentrations in ug/L)
Benzene; Ethyl iToluene:Xylene m-. Xylene m & {Xylene o-; Xylene o & {Xylene p-{ Xylenes

i ' benzene! : p ’ total
Location: Date i Du : : (
DSCHRG10/13/1998 (<10 - i<l0 -
DSCHRG 04/26/2000  |<1.0 el
DSCHRG: 09/12/2000 <1.0 - <l -
DSCHRG 05/18/2001 <1.0 - <10 - 3
E 12/12/1983 <5.3 - <02 - -
EFF 11/18/1985  |<1.0
EFF 12/04/1985 1.7
EFF  '12/09/1985  |<I1.0
EFF 01/13/1986 <1.0
BFEoworisse Jero”
EFF 104/04/1986, <10
EFF 108/07/1986 <10
EFF  110/29/1986 <1.0
EFF 1041091987  |<10
EFF I S
EFF 11061987 <10
EFF  04/08/1988  |<10
EFF  111/09/1988 <l.0
EFF 104/06/1989  [<1.0
EFF __112121/1989 <10
EFF 05/16/1990 <1.0
EFF 10/09/1990 <0.5
EFF 04/01/1991: <0.5
EFF 09/25/1991 <0.5
EFF 05/14/1992 <1.0
EFF 11/03/1992 0.6
EFF 05/19/1993 <0.50
EFF i11/23/1993  1<0.50
EFF {03/08/1994 <0.5
EFF _ 106/09/1994
EFF  108/04/1994
EFF 112/20/1994 :
EFF 03/31/1995 <0.50
EFF 05/25/1995 <l.0
EFF 109/29/1995. <0.50
EFF 12/27/1995 <0.50
EFF 12/27/1995 <0.50
EFF 03/11/1996 <0.50
EFF 07/02/1996 <0.5
EFF 08/13/199¢ <0.5
EFF 11/04/1996 <0.5
EFF 02/27/1997 <0.5
EFF 02/27/1997.DUP|<0.5
EFF 05/05/1997 <0.5
EFF 05/05/1997.DUP|<0.5
EFF 08/20/1997 <0.8
EFF 12/23/1997 <0.5
EFF 01/27/1998 <0.5
EFF 04/16/1998 <().5

108271998 |<0.5
] 10/13/1998 <2.0
EFF 01/13/1999 <10
EFF 01/13/1999 DUP|<1.0
EFF 06/25/1999 <5.0
EFF 08/11/1999 <20

Page 5 of 10
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Table D-12
Historic Water Quality
BTEX Recovery and Monitoring Wells
General Mills
(concentrations in ug/L)

i Benzeneé Ethyl Tolueneé Xylene m-' Xylene m & {Xylene o-! Xylene o & { Xylene p-i Xylenes
i i benzene P P total
Location! Date  Dup .
EFF  10811/1999DUP{<20 - Y - -

EFF 0372000 [<t0 - <0 - -
EFF 104/26/2000 : <10 i ) B
EFF 090122000 i<lo -
EFF 11/27/2000 i
EFF 02/28/2001 o - oA

EFF 05/18/2001 o e
EFF 108302001 S

<4.5

F 12/06/1983
GC 04/05/1982
GC/MS 104/05/1982

12/08/1983
10211985

HENKEL 04/07/1987  [<0.50
HENKEL 07/06/1987
HENKEL 10/01/1987
HENKEL: 10/13/1989
HENKEL 12/27/1995
[HENKEL 08/21/1997

HENKEL 12/08/1999,

1 06/10/1982

I 12/13/1982 -

W nonssy sy - <02 o e e e e 02

INF__ LI/I81985
INF  12/04/1985 |14~ -
INF 12/09/1985 |
Ine LU

INF 02/07/1986
INF 04/04/1986;
INF 08/07/1986.
INF 10/29/1986
INF__ 04/09/1987
INF_ '04/09/1987
INF 10/05/1987;
INF 11/06/1987.
INF  104/08/1988
INF 04/15/1988
INF 11/09/1988
INF 04/06/1989
INF 04/06/1989,
INF 12/21/1989
INF 05/17/1990
INF 10/09/1990
INF 104/01/1991:

INF 104/01/1991
INF 10972511991
INF 05/14/1992
INF 05/14/1992

INF 11/03/1992 8.3

Page 6 0f 10
3/1/02 12:55 PM
P:A23\2 N1 6RALIMS\005btex xls



Table D-12
Historic Water Quality
BTEX Recovery and Monitoring Wells
General Mills
(concentrations in ug/L)

Benzene: Ethyl ;TolueneiXylene m- Xylene m & %Xylene o-i Xylene o & {Xylene p-; Xylenes
 benzene| p f f p % total
Location: Date  Du ’ ‘ ' 5 : ; {

INF 051911993 6.3

(5.3

INF (03/08/1994¢
INF _ 06/09/1994

NE ononses lanT
INF 03/31/1995
05/25/1995

12/27/1995.

11041996
102/27/1997
INF :05/05/1997
INF 08201997
INF 12/23/1997
INF 01/27/1998
INF 101/27/1998 DUP

INF 09/12/2000
INF 09/12/2000 DUP

INFD /1987
INFMS  105/19/1993
INFMSD :05/19/1993
12/08/1983
:01/05/1984
110/21/1985
...102/10/1986 i<l

'06/19/1986,
:11/03/1986
1200911983
LL :05/17/1982
LL :12/15/1982

MB 04/01/1991,
MB 04/02/1991,
MB  106/07/1991
MB :09/25/1991:
MB 109/26/1991
MB 105/14/1992
MB 05/14/1992
MB 05/15/1992
MB 11/03/1992
MB 11/04/1992
MB 11/05/1992

Page 7 of 10
3/1/02 12:55 PM
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Table D-12
Historic Water Quality
BTEX Recovery and Monitoring Wells
General Mills
(concentrations in ug/L)

1

04/16/1998 |<0:

108271998  |<

506/25/199“5 BURNU % A

Benzene: Ethyl :Toluene Xylene m-! Xylene m & }Xylene o-; Xylene o & : Xylene p- Xylenes
: benzene p p total
Location Date : Dup :
MG1 06/07/1991; <l.0 <10 i<]0 e -- - - -- <10
MGI 104161998 |05 05 - A - -
MG1 08/27/1998 <05 - <0.5 -- <0.5 -- -- -
MGI  10A¥1998 f<0s oIS - <03 - -
{01/13/1999 <1.0 i<1.0 - - - -- :<3.0
106/25/1999 <10 - <10 - - - - - <3.0
{12/06/1999 <0 - <10 - - - - <30
03/17/2000 DUP
111/27/2000,
2/28/2001

MG2 3/17/2000
MG2 117272000
MG2  102/28/2001:DUP
MG2  {08/30/2001
MGEFF [11/03/1992
MGEFF 11/03/1992
MGEFF i05/19/1993
MGEFF 105/19/1993
MGEFF {11/23/1993

:03/08/1994
103/08/1994
06/09/1994
08/04/1994
12/20/1994
12/20/1994
03/31/1995
03/31/1995
05/25/1995
09/29/1995
12/27/1995
03/11/1996
07/02/1996
08/13/1996
11/04/1996
11/04/1996
MGEFF {02/27/1997
MGEFF 105/05/1997
MGEFF 1081201997 = {<0.5
MGEFF :12/23/1997
MGEFF (01/27/1998
MGEFF {08/11/1999
MGEFF {04/26/2000
MGEFF 109/12/2000
MGEFF 105/18/2001
MGEFF }05/18/2001 DUP
MPLS  {04/05/1982 -
Page 8 of 10
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Table D-12
Historic Water Quality
BTEX Recovery and Monitoring Wells
General Mills
(concentrations in ug/L)

Location: Date ' Dup

Benzene' Ethyl iToluenenylene m-: Xylene m & ; Xylene o-
i benzene ! p

Xylene o &

Xylene p-

Xylenes
total

N 112/06/1983
N ... .01/05/1984
N 101/15/1984
00 '05/17/1982
00 112/17/1982
:12/02/1983
106/10/1982
112/20/1982
110/21/1985
102/11/1986

110/23/1986

06/17/1986 |

110231986
. [09/25/1995

OOOO o} ol e Og z

QQ. 12/15/1982
QQ 109/27/1995

QQ 108/21/1997

QQ 112/08/1999

R :10/18/198s,
R 102/17/1986
R :06/13/1986
R 04/06/1987.
RR 105/21/1982
RR ‘12/17/1982

RR 12/06/1983

RR :02/06/1986

...................................................................

S .10/18/1985

S 02/06/1986

S 06/19/1986

S .. 10/29/1986

S 04/07/1987.

S 105/16/1990;

SS 1121101982 |.
SS 112/02/1983

SsS :09/27/1995,

Ss 108/21/1997

STRM __'01/20/1984

'10/18/1985

02/11/1986

06/12/1986

10/23/1986

09/25/1995

12/07/1999

T

T

T

T

T 08/21/1997
T

T

101982
09/25/1995

08/21/1997

08/21/1997 DUP

12/07/1999

<4354

10/18/1985

Page 9 of 10
3/1/02 12:55 PM
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Table D-12
Historic Water Quality

BTEX Recovery and Monitoring Wells

General Mills
(concentrations in ug/L)

Location

Date

‘
i
i
i

Dup

Benzene! Ethyl
i benzene

Toluene: Xylene m- Xylene m &

Xylene o-! Xylene o &
P

102/11/1986

~106/13/1986

110/23/1986

~ 112/13/1982

12/05/1983

09/27/1995.

:08/21/1997

112/07/1999

{10/18/1985

102/13/1986

[06/13/1986

:10129/1986
1107271988

09251995 |<050 -

Nongiess  leio

10/27/1988

05/16/1990

09/25/1995;

.109/25/1995

08/21/1997

s Si igi Siiisg«:

W09
wiit

120081999

108302001 |28
:08/30/2001:

Wi

108/30/2001

12/10/1982

08302001 |20

:12/09/1983

.10/18/1985

02/06/1986

02/06/1986

06/13/1986

10/23/1986

09/25/1995

08/20/1997

12/07/1999

10/18/1985

02/11/1986

02/11/1986

06/13/1986

06/13/1986

10/23/1986

10/18/1985

02/06/1986

06/18/1986

10/23/1986:

03/22/1984

02/06/1986

04/09/1987

10/27/1988

Page 10 of 10
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List of Wells and Piezometers
General Mills East Hennepin Avenue Site

Well

Geologic Unit

Classification (1)

Glacial Drift

Abandoned

Glacial Drift

Giacial Drift

Abandoned

Glacial Drift

Abandoned

Glacial Drift

Abandoned

Glacial Drift

Abandoned

Glacial Drift

Glacial Drift

Abandoned

Glacial Drift

Abandoned

Glacial Drift

Abandoned

Glacial Drift

Abandoned

Glacial Drift

Abandoned

Glacial Drift

Lost

Gtlacial Drift

Abandoned

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Gtlacial Drift

Glacial Drift

Glacial Drift

Abandoned

NI<XIX|gj<|]Ccjdjuo]ln|pololz|lgir]|R]j<«|lxzio|"|mjoljo|m] >

Glacial Drift

Abandoned

-

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

Glacial Drift

2327169\53700-1DSD




List of Wells and Piezometers (cont.)
General Mills East Hennepin Avenue Site

Well Geologic Unit Classification (1)
111* Glacial Drift
112* Glacial Drift
113" Glacial Drift
108* Carimona Member No longer used for pumping
8 Carimona Member
9 Carimona Member
10 Carimona Member
11 Carimona Member
12 Carimona Member
13 Carimona Member
BB Carimona Member
GG Magnolia Member
|| Carimona/Magnolia Abandoned
LL Carimona/Magnolia Abandoned
00 Magnolia Member
PP Carimona Member Abandoned
QQ Magnolia Member
RR Carimona Member
S8 Carimona Member
T Magnolia Member
Uy Carimona Member
'A% Magnolia Member
ww Carimona Member
Y4 Magnolia Member
MG-1* Magnolia Member
MG-2* Magnolia Member
200 St. Peter
201 St. Peter
202 St. Peter
203 St. Peter
Henkel Prairie du Chien )

* Pumping well
(1) Unless otherwise noted, wells still exist.

2327169\53700-1/DSD




D
No.

BB
- GG
11
LL
00
PP
QQ
RR
tH
T
uy
w
Wi
zz
8
9
10
11
12
13
108

TABLE 1

WELL CONSTRUCTION DATA
BEDROCK PIEZOMETERS AND WELLS

Elevation, Elevation of Elevation,
Elevation, Elevation, Top of Open Bottom of Elevation, Elevation, Elevation, Carimona/ Formation/
Borehole Casing Top of Ground Screen or Screen Borchole Screen or Top of Bottom of Top of Magnolia Member
Diameter Diameter Casing Surface Open Hole Length Lenpth Open llole Sand Pack Sand Pack Carimona Contact Completed In
3" 14" 864.61 862.7 -_797.8 5 - 792.8 802.7 792,5 802.7 798.7 Car,/Mag.
3" 14" 856.21 854.9 795.9 10 - 785.9 800.9 785.9 802.4 798.9 Car./Mag.
3" 2" 856.18 854.9 . 800.0 10 - 790.0 802,17 787.6 802,2 798.2 Car./Mag.
3" 15" 852.24 851.5 797.2 2 - 795.2 802.5 787.1 802.5 798.5 Car. /Mag.
3" 1" 850.07 849.5 791.1 2 - 789.1 794.0 786.0 801.3 797.5 Magnolia
3" g 850.28 849.3 ?96.3 2 - 794.3 801.6 786.2 801.3 797.3 Car./Hag.
3" 1" 849.01 848.3 791.0 2 - 789.0 795.8 782.7 797.8 796.5 Magnolia
I 14" B49.97 B849.4 799.0 2 - 797.0 801.1 796.4 801.2 798.2 Carimona
6" 2" 861.70 859.7 '801.8 2 - 799.8 804.1 799.1 803.6 799.0 Carimona
6" 2" 861.94 859.6 792.7 2 - 790.7 795.3 788.9 . 803.6 799.6 Magnolia
6" 2" 863.98 862.4 802.6 2 - 800.6 804.8 783.4 805.2 800.4 Car./Mag.
6" 2" 859.09 856.8 790.6 2 - 788.6 793.2 784.2 800.8 797.0 Magnolia
6" 2" 857.76 856.4 799.3 2 - 797.3 802.1 797.1 800.8 797.0 Carimona
4" 4" 850.25 847.3 795.8 - 5.0 790.8 - - 800.2 796.6 Magnolia
o o 860.36 858.6 ' 800.6 - 3.6 797.0 - - 800.6 7197.0 Carimona
4" 4" 862.48 860.5 803.3 - 4.0 799.3 - - 803.3 798.6 Carimona
4" 4" 860.39 858.4 799.4 - 3.0 796.4 - - 800.0 796.0 Carimona
4" 4" 852.84 850.2 802.2 - 5.7 798.2 - - 802.2 797.7 Carimona
4" 4" 861.10 858.6 802.6 - 5.5 797.1 - - 802.6 798.6 Carimona
[ 4" 849.25 847.2 8o1.7 - 4.5 797.17 - - 802,2 796.6 Carimona
6" 6" 860.58 858.3  802.3 - 3.5 798.8 - - 802.,3 798.1 Carimona
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TABLE 2

WELL CONSTRUCTION DATA

SHALLOW WELLS AND PIEZOMETERS

Elevation,

Elevation,
Top of Ground
Casing Surface
860.00 858.0
864.28 861.5
865.00 863.1
857.24 855.2
860.80 858.8
865.34 863.3
856.30 854.3
857.39 855.4
852.43 851.4
852.21 851.4
851.18 850.6
849.47 848.7
851.85 851.0
850.37 849.5
850.38 848.3
843.19 841.3
843.15 846.3
849.36 847.3
854.50 852.5
838.59 837.0
830.78 829.2
842.90 840.8
835.69 833.8
833.23 831.3
864.04 861.4
857.21 854.0
853.64 8s1.7
851.23 849.3
849.46 847.7
861.20 858.4
860.10 858.2

Casing
Diameter

(in)
2
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Screen Elevation,

Length of Top

(ft) of Screen
10 855.5
10 B844.9
10 846.6
10 844.2
10 842.3
10 840.3
10 840.8
10 840.4
2 83l.4
2 831.2
2 828.2
2 826.5
2 828.9
2 828.0
10 834.64
10 831.8
10 831.8
10 835.3
10 841.3
10 821.4
10 822.1
10 831.8
10 821.5
10 812.4
10 843.4
10 838.0
10 838.2
10 836.3
10 833.7
5 838.4
824.2

Elevation,
of Bottom

of Screen

845.4
834.9
836.6
834.2
832.3
830.3
830.8
830.4
829.4
829.2
826.2
824.5
826.9
826.0
824.4
£21.8
821.8
825.3
831.3
811.4
812.1
821.8
811.5
802.4
833.4
828.0
828.2
826.3
823.7
833.6
819.2



GCENERAL MILLS/MENNEFIN AVE, SITE
23/27~-169AMGO1

MASTER FILE ~ SUMMARY OF MONITORING LOCATIONS
SHALLOW WELLS AND PIEZOMETERS
Lest Update: June 14, 1985 ’

Top of Ground Top of
Riser Surface Total Riser Pipe Screen Screen
10 Elevation EZlevation Borehole Diametér Length Elevation
No.  (MSL) (nsL) Depth (ft) (in) (ft) (nsL)
A 860.00 858.0 b7 2" Galv, 10” Steinless 855.5
4] 864.28 861.5 26.6 2" pyC 10° PvC 844.9
c 85.00 863.1 26.5 2" pvC 10° PvC 846 .6
D 857.24 855.2 21.0 2" pyvC 10° pve 844.2
E 80.80 858.8 26.5 2" pyC 10° pVC 842.3
r 865.34 B63.3 33,0 2" pve 10° pvC 840.3
G 856.30 854.3 7.5 2" pyc 10° pvC 840.8
H 857.39 855.4 25.0 2" pvC 1o’ evc 840.4
K 852.43 851 .4 22.0 1 1/2" P¥C 2° Porous PE 831.4
L 852.21 851.4 22.2 1 1/2" PYC 2° Porous PE  831.2
M 851.18 850.6 2% .4 1 1/2" PYC 2 Porous PE  828,2
R 849.47 848,7 24,2 1 1/2" PYC  2° Porous PE  826.5
@ 851.85 851.0 25.5 1/2" PYC) 2° Porous PE  828.9
P 850,37 849.5 25.0 PVC 2° Porous PE  828.0
C@D 850.38 848.3 23.9 2" pve 10° Stainless 834.4
843.19 841.3 19.5 " pvCc’ 10 Stainless 83].8
848.15 846 .3 24.5 2° pvC 10” Stainless 831.8
T 849.36 847,3 22,0 2" pye 10° Stainless 835.3
854.50 852.5 21.2 2" pve 10° Stainless 841.3
E%g 838.59 837.0 25.6 2" pyC 10° Btainless B821.4
830.78 829.,2 17.1 2" pve 10° Stainless 822.1
@  8s2.90 840.8 19.0 2" pyec 10° Stainless 831.8
835.69 833.8 31.5 2" pVC 10° Stainless 821.5
831.23 831.3 36.5 2" pve 10° Stainless B812.4
1 864.04 861 .4 28 4" Galv, 10” Galv. 843.4
857.21 854,0 Y 4" GCalv. 10° Calv. 838.0
&) 853.64 851.7 23.5 5" Galv, 10° Galv. 838.2
& 851.23 B49.3 23 S" Galv. 10° Galv. 836.3
S 849,46 847.7 24 5" Galv. 10° Galv. 833.7
106 861.20 858.4 2" 5 838.4
dod sso.10 858.2 39 6" Steel  5° Stainless  824.2
109 8%9.97 Bsr.8 42 10" Steel 24° Btainless 839.8
110 852,06 851.3 40 8" Steel 20° Stainless 834.3
111 846.94 846.2 43 B" Steel 20” Stainless 826.2
112 841.37 840.5 39 8" Steel 20° Stsinless 824.5
113 841,26 840.31 43 8" Steel 20” Stainleess 820.3

Bottom of Jem

Screen Y “fl)“:

Elevation ; .y vl
(L) T afl,

845.4

834.9 e 2oL
836.6

834.2

832.3

830.3

830.8

830.4 <39 v tas
829.4

829.2

826.2

824.,5 ]
826.9 4>/l 6.5
826.0

824.4 9L 23
821.8 i L o
821.8 ‘;LL \7.0
825.3 334 7.9
831.3 %3 vy
Bl1,4 w31 24,3
812,1 14.°% W, v
821.8 %140 39
811.5 wgat 4.2
802.,4 1.0 13t
833.4 1995 et
828.0

828.2 441 - i
826.3 ¢sv.2 1.0
823,7

833.4

819.2 4»¥ 1 LAD
815.8

814.3

806.2

804,5

800.3

L .



WELL LOG BARR ENGINEERING CO.
Minneapolis, Minnesota
Project General Mills Well No MG-1
Date Started _5/8/91 :
Date Completed .515/91 Riser Pipe Elevation _861.01
Field Inspector G._Remple (Barr)
Crew Chief _D. Davidson (F.H Repnner & Sons) Ground Suriace Elevation 858 51
BOREHOLE . WELL WELL
CONSTRUCTION NOTES LITHOLOGY CONSTRUCTION CONSTRUCTION NOTES
Unconsolidated .
Borehole advanced from 0 to 57 Gladial 12-inch diameter steel
(858.51 - 801.51) using 17 1/2° Sediments casing from 1' above
diameter tricone mud rotary. ground surface to 57 depth
(801.51).
12" diameter steel casing cen- .
tered in borehole and grouted in Annulus between 12-inch
place with neat cement grout. casing and 17 1/2-inch
borehole filled with neat
Neat cement grout hardened at cement grout 0 to 57
least 48 hours. (858.51-801.51).
Borehole advanced from 57 to 62' 6-inch diamter steel riser
(801.51-796.51) using 5 7/8" from 2.5' above ground
diamter tricone mud rotary. surface to 62' depth
(796.51).
6" diameter steel riser centered in
borehole and grouted in place Annulus between 6-inch
with neat cement grout. casing and 12" casing/
AvA borehole filled with neat
Neat cement grout hardened at 8252 cement grout 57 to 62'
least 48 hours. (801.51-796.51).
Borehole advanced from 62 to 72 Well was developed on
1 (796.51-786.51) using 5 7/8" 5/16/91 for 4 1/2 hours at
diameter tricone mud rotary. 98 gpm using a submers-
: - : ible pump. All development
Water level measured on 5/21/91 water was discharged to
at 825.24. the storm sewer.
51.0°
Shale Decorah
Formation
540
Limastone
Carimona ye
Momber 801.51
Platteville
Fomation
N—s615 —/] 796.51 -
Umestone
Magnolia
Member
Platteville
Formation
720 786.51—
EOB.

Comments: Vertical Scale: 1 = 10", Elevations are in feet MSL

Sheet—1 _of _1__
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DAMH ENGINEERING .
Minneapolis, Minnesata

WELL LOG

Well No MG-2

Project General Mills
Date Started _5/14/91

Date Completed _5/20/91
Field Inspector (G_RBemple (Bar)

Riser Pipe Elevation_861.14

Crew Chief _D. Davidson (E H. Renner & Sans) Ground Surface Elevation 857.79
BOREHOLE WELL WELL
CONSTRUCTION NOTES LITHOLOGY CONSTRUCTION CONSTRUCTION NOTES
2% %% —
5 (857 ; ng Unconsolidated / / / Z ground surface to 54.5'
% %%
:07; 1/2" diameter tricone mud Giadial Sedi- é g é é depth (803.29)
ary. ments % / % % == '
12" diameter steel casing cen- é é é é Annulus between 12-inch
pe Y fed N casing and 17 1/2-inch
tored m'borehole and grouted in é % % g borehole filled with neat
. place with neat cement grout. é g é % coment grout 0 1o 57
Neat cement grout hardened at é g é é (858.51-801.51).
loast 48 hours. é ? % g 6-inch diameter steel riser
Borehole advanced from 54.5 to % % % é frorr? 3-315 ggo;e gtr]ound
62" (803.29-795.79) using 11 7/8" é % % % su sm;g 0 62" dept
diameter tricone mud rotary. é Z é g (795.79).
6" diameter steel riser centered in é é g é Ann_ulus between G:inch
borehole and grouted in place % % Z % casing and 12" casing/
i % / / % borehole filled with neat
with neat cement grout. i g é é é ol
Neat cement grout hardened at : é Z é é
least 48 hours. M U1 Well was developed on
é % % é $/16/91 by surging.
Borehole advanced from 62 to 72 é é é g
(795.79-785.79) using 5 7/8" - % % % %
diameter tricone mud rotary. Z g é é
Water level measured on 5/22/91 é g é é
24.94. I A/
atg Z g é é
n
540 é g é é
Umestone % % 803.29
\ Fomatn AV
60. -
mgm 795.79
Member
Platteville
Formation
20 785.79 —
EOB.

Comments: Vertical Scale: 1" = 10, Elevations are in feet MSL

Sheet—1_of__1




Project

WELL LOG

General Mills Solvent Disposal Site

Date Started

Date Completed _April 26, 1984

Field Inspeactor

Well No.

BARR ENGINEERING CO.

Minneapolis, Minnesota

200

Riser Pipe Elevation

851,14

1
Crew Chief __J. Rvan (Tri-State) Ground Surface Elevation _848,1
BOFIEHOLE_ WELL © WELL
CONSTRUCTION NOTES LITHOLOGY CONSTRUCTION CONSTRUCTION NOTES
course | NN o0t [2rgtomeer coniey
24" diameter casing Qriven Gravel . .
0'-85' (848.1-763.1) 16" diameter casing
- 3 0'-120"' (848.1-728.1)
24" diameter open hole — 40" ——— _
advanced 85'-200' (763.1~ 48" 80' long, 16" diameter
648.1) galvanized steelwell
Limestone screen 120'-200'
(Platteville) (728.1-648.1)
'O
8l 763.1 | Inner annulus filled
—85' r 758-11 with neat cement grou:
(i‘f3.1) E I ) 0'-85' (841.1-763.1)
Sandstone l l Gravel pack from
e ; - ] - \
(St. Peter) l 85'-200" (763.1-648.1)
J[ o =l -728.1
‘[ l Protective locking .cap
200" l | 648.1
(EOB 648.1)
Initial groundwater level
90" (758.1)

Comments: 2

Clay and boulders, 40'-48" (608.1-600.1)
Glenwood shale, 81'-85' (367.1-9%63.1)

!Well installed by Tri-State Drilling Co. for the City of Mpls, 1
Elevation fr., MSL

1




WELL LOG

Project General Mills Solvent Disposal Site
Date Started 8/8/84
Date Completed __8/22/84

Field Inspector

R. Manser (BEC)

Well No.

BARR ENGINEERING CO.

Minneapolis, Minnesota

201

Riser Pipe Elevation

885.09

Crew Chief R. Renner (EHR) Ground Surface Elevation —_882.9
BOREHOLE WELL WELL
CONSTRUCTION NOTES UITHOLOGY CONSTRUCTION CONSTRUCTION NOTES
Mud tary method (882.9) 882.9 | 14" diameter casing
03-7;? ?8%2.9-803.9)1 0'-30' (882.9-802.9)
Coarse Sand
' and Gravel
Cable tool method 8" diameter casing
79'-142" (803.9-740.9) 0'-118' (882.9-764.9)
20" diasmetrer borehole 78"
advanced by mud rotary — 803.9
mothod 0'-79" (882.9-803.9) | (804.9) 4" diameter casing
imestone 0'-117' (882.9-765.9)
(PlattEVillle) 2.21 Sticku‘p
: 767 .9
115.2 765.9
116" = 764.9
Sandstone =5 20" 1 T .
=—" ong, ameter
14" diameter open hole (St. Peter) =¢ #10 slot stainless
advanced by cable toocl metho 142" 745.9 steel well screen
79'-118’ (803.9-764-9) (EOB 740.9) 740'9 1171_137l (765.9‘745.9)

8" diameter open hole
advanced by cable tool method
118'-142" (764.9-740.9)

Initial groundwater level
106' (767.9)

Imer annuli filled

with neat cement grout:
0'-79" (20" BH)
0'-116" (14" BH)
0!_114' (8" BH)

Sand pack from
114'-142" (768.9-740.9)

Protective locking cap

1
Comments: ~Elevation ft., MSL
Glenwood shale, 115

'-116"'

(767.9-766.9)

Sheet_1___of _1




VY lohebe \/\2

General Mills Solvent Disposal Site

Well No.

OAnn ErNIINEEZRING CO.
Minneapolis, Minngsota

202

Project
Date Started ___1/10/85
2/10/85

Date Completed

R. Manser (BEC)

Riser Pipe Elevation

843.45

Field Inspector
Crew Chief B. Ledbetter (EHR) Ground Surtace Elevation _840.9
BOREHOLE_ WELL WELL
CONSTRUCTION NOTES LITHOLOGY CONSTRUCTION CONSTRUCTION NOTES
N 7/
Cable tool method (804.9) §g 840.9 | 14" diameter casing
’- t -
Sand and §2 0'-47"' .(840.9-793.9)
14" diameter casing ¢riven [ravel §é
'_ ] -
0'-47" (840.9-793.9) %Z 8" diameter casing
4ir2 §g 0'-77"' (840.9-763.9)
47" %é 2' stickup
(793.9) N 793.9
14" diameter open hole I {imestone \\\g
L 1] "
?zgag‘;ed 47°-77° 1793.9- (Plattevill %Z 167.9 4" diameter casing
. . t_azt -
;g: & : 763.9 0'-84"' (840.9-756.9)
(762.9) 756.9
'; Sandstone [-EEE;# 745,94 _ | "
8" diameter open, hole (St. Peter) -Eggij 20' long, 4" diameter
advanced 77'-102" (763.9- L =i 736.9 |stainless steel well
: , 847'-104"
738.9) 114’ L 726.9 | {756.9-736 9;0
(EOB 726.9) : ’

Bail down screen 102'-106'
(738.9-734.9)

4" diameter open hole
advanced 106'-114' (734.9~

726.9) .

Initial groundwater level
95' (745.9)

4" diameter leader
casing, 104'-106"'
(736.9-734.9)

Inner annuli filled
with neat cement grout:
Q'-77' (14" BH)
0'-73' (8" BH)

Sand pack from 73'~
102" (767.9-738.9)

Protective locking cap

Comments:

lElevation ft., MSL

Decorah shale, 44'-45' (796.9-795.9)
Glenwood shale, 75'-78' (765.9-~767.9)

1
Sheet of




General Mills Solvent Disposal Site

Project

vell LOG

Well No.

BARR ENGINEERING CO.

Minneapolis. Minnesota

203

Date Started ___12/19/84

Date Completed 2/6/85

Field Inspector

R. Manser (BEC)

Riser Pipe Elevation 850.05

98" (749.4)

Initial groundwater level

Crew Chief B. Ledbetter (EHR) Ground Surface Elevation .. 847.4
BOREHOLE WELL " WELL
CONSTRUCTION NOTES LITHOLOGY CONSTRUCTION CONSTRUCTION NOTES
' N 847.6 | 14" diam i
Cable tool method Z\ eter casing
2 Sand and ?% 0'-48" (847.4-799.4)
Gravel N
14" diameter casing ?riven g%
0'-48" (847.4-799.4) A
%% 8" diameter casing
AN 0'-78" (847.4-769.4)
A
14" diameter open hole — 47— é§
advanced 48'-78' (799.4- $00~4) /Q 799.4
estone ,
76 erazeevin NI N (" Stamerer castng
8" diameter open hole 7712 \% ) )
advanced 78'-93' (769.4- 80" 769.4 . .
754.4) Sandstone 20' long, 4" diameter
(St. Peter) 754 .4 | Stalnless steel well
. 751,43 screen 96'-~116'
. / 339,49 (751.4-731.4)
Bail down screen 93'-116"' 116"
754.4-731.4 731.4
(73 ) (EOB 731.4)

Inner annuli filled

with neat cement grout:
0'-78" (14" BH)
0'-85' (8" BH)

Sand pack from
85'~93"' (762.4-754.4)

Protective locking cap

1 .
Comments: '2E1evat10n ft., MSL

Glenwood shale, 77'-80' (770.4-767.4)

Sheet _1 __of _1
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Barrfng/heenng Company Ref. Boring # Well 14

Well # Well 14

PrOiect: General Mills Well 14 Installation Total Drilled Depth: 66.0
Project Number:  23/27-169-TMF Ground Surface Elevation (ft): 856.0
Boring Location:  NW comer of East Hennepin Site parking lot. Depth to Groundwater (ft): 35.0
Drilling Contractor: T.L. Stevens Riser Elevation: 858.53
Drilling Method:  Wash rotary with 9.5-inch and 6-inch tricone bits Date Started: 9/15/98
3| Driller: J. Stevens Date Completed: 9/21/98
.u -
i Geologist: H. Garcia Unique #: 616615
§
X @ c _
] BlO& 5| | |.
S £ s |3 § |s
g . - sl 58 |8 3= |B
; Material Descriptions and Remarks al = § = £ K]
: = o = 4 i
- (=]

STEEL CASING: Three coupled, 21.2-foot lengths of 2-inch i.d., black, threaded
steel casing (ASTM A-53-F GR-A). Inner steel casing set from 2.49’ above grade
to 60.5’ below grade. The inner steel casing and well screen were set within the
outer casing and lower advanced borehole.

QN

o & AN

STEEL CASING: Three pieces of coupled, 21.1-foot lengths of 6-inch i.d., 0.280-
inch thick, black, threaded steel casing (ASTM A533/ASME SAS3BE). Quter
steel casing set from 2.75" above grade to 38.0° below grade. The outer 6-inch
casing was set into place in competentbedrock then grouted with neat cement
grout triemed into the annuiar space between the casing and 10-inch borehole
until grout rose within the casing. A 6-inch drill bit was then used to drill through
the casing and grouted bottom and into the bedrock below to complete the well
installation.

NN N = ol b ed b
Elll?lll?llﬂ’ll[‘THh’lll?lllllll\ll!illlll(llll])I

N

BENTONITE CHIPS: One half bag of hydrated Cetco Pure Gold medium bentonite
chips. Bentonite installed from 57.25 below grade to 55.0' below grade to prevent
neat cement grout from infiltrating sandpack.

I$II§II§IIJ$I|ITHIL
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SAND PACK: Two bags of 45-55 sieve Red Flint brand sandpack. Sand pack
installed from 57.5’ below grade to 66.0’ below grade.
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NEAT CEMENT: Eighteen total, 94Ibs. bags of Lehigh type 1A air-entraining
portland neat cement grout. Eleven bags were used to seal the 6-inch outer casing
in place and 7 bags were used to seal 2-inch well and casing. Neat cement grout
was installed form 55’ below grade to flush with grade. i
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’_SYainless Steel Screen: One 5-foot length of 10-slot, Stainless steel well screen
(Jognson Screen 29632C). Well screen set from 60.5’ below grade to 65.5' below
grade.
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Bal' I’ Engineenng Cormpany

Well 14

Project: General Mills Well 14 Installation

Total Drilled Depth: 66.0
Project Number:  23/27-169-TMF Ground Surface Elevation (ft): 856.0
Boring Location: NW comer of East Hennepin Site parking lot. Depth to Groundwater (ft): 35.0
Drilling Contractor: T.L. Stevens Date Started: 9/15/98
Drilling Method: = Wash rotary with 9.5-inch and 6-inch tricone bits Date Completed: 9/21/98
§ Driller: J. Stevens
Y| Geologist: H. Garcia
= Page 1 0of 3
= —
> BN P o : ° i =
[2) Q = ~— —! = =
S 8 e=l 5 |eo z X2 =
=) ; b= Q Q T « Q
lei-e] |2 |3 |2 & - c
o R Y 0nl|a 5l = 2 o
N =B - < 0 - i = o -
| - o ) k] @ £ > [ [} S
28|58 2|18 |5 |5 & |@ £ i ioti G
B8l o|2 |2 |86 |< = Material Descriptions and Remarks o
o
SB\1.0 | n/n 10 (M 8/30/62 | MH FILL: Very dark brown to black sandy silt. Broken glass, organic it
8 clay, roots and asphalt. (Fill) 7
2 . . 854—
FILL: Black, soft, organic clayey fill. Peat or lake sediment source.
h Numerous small (2mm) cephalopods. (Fill) n
4 — 852—
6 — 850
i FILL: White, very soft, chalk with sand. Massive with no j
8 laminations or bedding detectable. (Fill?) 848
- .
105895 wn |14 |M  |-15/85 | MH 846—
) 1/91/8 SP- i
s SM CLAY: Gray, compact clay. Thin, mottled unit, possibly till derived .
- residual soil layer. Continuous contact and weathering profile 844—
12 between chalk unit above and sand unit below. (Topsoil).
= POORLY-GRADED SAND: Light olive gray, fine to medium- -
grained sand with trace gravel and silt showing laminar bedding. ]
. (Alluvial Outwash)
14- 842—
| POORLY-GRADED GRAVEL: Grave! is boulder-sized and 4
composed of buff-colored, hard, slightly-weathered dolostone.
B and soft, highly-weathered, friable shale. (Colluvium or 7
A Outwash). i
1 GJ 840—
- =
] 4
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POORLY-GRADED GRAVEL: Muiti-source, cobble-sized gravel
composed of sub-round to sub-angular black basalt, dolostone,
shale, and banded ironstone. (Colluvium or Outwash).

SILTY SAND: Olive gray siity sand with some gravel to 1"-inch
diameter. Fine to medium grained showing laminar bedding.
(Outwash)

POORLY-GRADED GRAVEL.: Boulder-sized and composed of
buff-colored, hard, slightly-weathered dolostone, and soft,
highly-weathered, friable shale. Hard drilling. (Colluvium or
Outwash).

CLAY: Greenish-gray (5g/5/1 to 10gy/5/1), compact clay with
trace sand and gravel. Very soft and weathered. (Residuum)

SHALE/CLAYSTONE: Grayish-green, soft, massive, trace fossils
present with no evident bedding. Sampled from cuttings.
(Decorah Shale)

-] DOLOMITIC LIMESTONE: Gray, very hard, massive, dolostone

interbed. Sampled from cuttings. (Decorah Shale)

/

SHALE/CLAYSTONE: Grayish-green, soft, massive, trace tossils

"| present, fissile with shaley bedding. Sampled from cuttings.

(Decorah Shale)

838—;
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DOLOMITIC LIMESTONE: Dark gray, very hard, massive, ‘\
dolostone interbed. Sampled from cuttings. (Carimona Member of
Platteville Formation)

SHALE/CLAYSTONE: Grayish-green, soft, massive, trace fossils
present, fissile with shaley bedding. Sampled from cuttings.
(Carimona Member of Platteville Formation)

DOLOMITIC LIMESTONE: Dark gray, very hard, massive,
dolostone interbed. Sampled from cuttings. (Carimona Member of
Platteville Formation)

\

SHALE/CLAYSTONE: Grayish-green, soft, massive, trace fossils
present, fissile with shaley bedding. Sampled from cuttings.
(Carimona Member of Platteville Formation)

1| borings show this as a feature of the bottom of the Carimona.

BENTONITE: Grayish-white bentonite-like clay layer. Other local

(Carimona Member of Platteville Formation)

{| Samples taken from cuttings. (Carimona Member of Platteville J

DOLOMITIC LIMESTONE: Dark brown to dark brownish-gr;;
dolomitic limestone, fine-grained with thin shale interbeds.

Formation)

{ 20% of unit. Sampled from cuttings. (Magnolia Member of

LIMESTONE AND SHALE INTERBEDS: Greenish-gray to light
greenish-gray (10y/6/1 to 10y/7/1), very fine-grained, broken
with shale interbeds as described above comprise approximately

Platteville Formation)

FRACTURE: Large fracture zone begins at 64.8 feet, lost all
drilling fluid circulation at 65.0 feet. Boring over-drilled to 66.0-
feet where competent rock resumed. END OF BORING @ 66.0-

FEET. (Magnolia Member of Plattevilie Formation)






